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GENERAI, INFORMATION. 

19 - The Chemical Nature ol the Vitamines. Isomerism in Natural Amineurltie kuilal 
S ubstances 0 ) — 'Uillums, R obert , R . nnfl Seidell, Athekto.v { Hu a-au < >i Cbenu^lry, bycies b 

U. fi. Dept, of Agriculture), in TIu Jcurral oj EiolOi^ical Chemnfry, \Y)1. XXVI, No. 2 , 

PP- 43I‘‘I56, 5 Dlagr. -f i Plate. Baltimore, Md,, September, 1916. 

Recent investigations by WaLLVMS (Journal oj Biok^Jcal Chemistry, 

'ol. XXV, p. 437, 1916) demonstrated a dynamic isomerism in the hydroxy- 
yridines which has a most profound influence upon the antineuritic pro* 
erties of these substances. This fact suggested that a similar isomerism 
lay exist in tlie natural " vitamines "and be responsible for the instability 
hich lias so far prevented tlieir Isolation, With this conception in mind 
le nutlmrs directed attention to the natural anriiieuriti:sul)stances of yeast 
nd obtained results Nvhich strengthen the conjecture that an isom^ism 
fer.T^a detenniiiatiN'e part in the physiological action of tire natural 
vHamines " not less striking t Iran in the hj'droxypyri dines. 

A great obstacle confronting prerious investigators of " vitamines " 
as been the difficnlty of securing adequate anioiints of suflicientlyconoen- 
•ated products for cKix^rimental study. Since Seidkll (U. $. Pith. Health 
\'ports.y(y\. XXXI. p. 364, 191b) has showii that the antineuritic substana-s 
f autolyzed yeast are completely adsorbed and retained in a physiolo- 
ically active condition by fuller's earth, tlie authors considered that this 
ilid coinbinatioii of relatively pure '* vitaiuine " and an inert inorganic 
"bstaiice, would offer greater advantages for this study than any product 
reviously available. There is practically no loss of active “ vitamine " 

(1} As regar<l5 vitamisM and tbfir importance in feeding, see: — if. nna.Xo. 1139; 
t4, No. 8/1 j 1915, No. 1239; R. 19x6, Xos. 61a and 1254; 191?, Ncs. 163 and 260; 

/iS, 62. 135 , ila, 315, 31 fi, 377,501, 6r 6, 657, 66t : 7^2 and 784 of this AniV*. (Ed.) 
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in thi process of “ activating " the solid and the small amounts of other sub- 
stances adsorbed simultaneously with tne " vitamine ” do not appear to. 
of noteworthy consequence. 

The results of the experiments described in this paper were the fol- 
lowing : — 

The physiological properties of autolyzed yeast filtrate were not ap- 
preciably altered by treatment with relatively concentrated caustic alkali. 

In the case of fuller's earth " activated by coiitact with autolyt*ed 
yeast filtrate, aqueous alkidi modified the physiological action in re^i^T 
to its power to maintain the weight of pigeons on a deficient diet, Ipik^TcT 
not sensibly affect its antineuritic function. 

By alkaline extraction of “ activated fuller's earth a crysti^line 
antineuritic substance was obtained, the physiological action of which 
was apparently not due to adhering mother liquor. On attempting to purify 
tliis substance further by re-crystalli/.atioii, its antineuritic properties were 
lost and the resulting product was found to be identical wdth adenine. By 
suitable treatment of the re.snlting adenine, it acquired antineuritfc pro- 
perties, and the power to give a blue color with the Polin-Macalluni reagent. 
The explanation of the restilts obtained apjx^ir.s to be tluit an isomer of 
adenine is the cliemical entity responsible for the characteristic phvsiolo- 
gical properties of the “ vitamine " under investigation. 

Theoretical Considcralions concerning the Chemical Nature of ** Vita- 
mines” , — Numerous writers have held the view that the " vitamines ”, 
by which term the writers mean certain constituents of untreated food- 
stuffs, are complex compounds. 

Accordingly various investigators hive submitted products to auto- 
lysis with mineral acids as a jjreiiminary to chemical investigation, the 
object of such treatment being to reduce the complex natural compounds into 
simpler ones w^hich possess at least the more essential physiological charac- 
teristics of the parent substances. Tim hydrolysis with mineral acids 
does effect some change in the ” \'itamiues ” is definitely proved by the fact 
that ^tract of rice polishings, after hydrolysis, lias a distinctly altered 
physiological action, being much more efficacious as a curative agent tluiw 
the original extract. It is only reasonable to suppose tluit tliis chiuge re- 
sults from cleavage of the original molecules. The evidence wliich the auth- 
ors have obtained regarding the effect of alkalis on ” activated ” fuller's 
earth suggests that the alteration of physiological properties observable 
in this case is possibly due to a different type of cleavage. '(They recognize* 
that this change in properties is equally well accounted for bv other assump- 
tions. such as that of the existence of two tvix-s of ” vitamiius ” only one 
of which is destroyed by alkali) . 

rurther, they have given evidence tluit ” vitamines ” can be reduced 
to stiU_ simpler compounds which are physiologically active. Altliough 
the antineuritic pro^ierties of foodstuffs and of crude extracts ixr.sist through 
ong periods of storage, it has been tlie experience of investigators who 
lave attempted to isolate the " idtamiries ” that tlie final relatively purified ■ 
tractions are apparently much less stable, since simple re-crystallization may 
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often serve to destroy the curative property. In this paper it is shown that 

»rtamfracionsofyeastn.aya„tomaticallylosetlieircL^veproJ^^^^^^ 

they are al owed to stand a few days at ordinary temperature 

These facts suggest the foUowing hypothesis whicl is in part a re-statc- 
ment of old conceptmns. The ■' vitaniines " contain one of rno^gToups 
of atoms constituting nuclei in which the physiological properties are rest' 
dent. In a free state the.se nuclei possess the " vitamine " actteity and under 
or^ary conditions are spontaneously ttansformed into isomers which do 
•Mt possess antineuritic power. The complementary substances or siib- 
s^nt groups with which these nuclei are more or less firmly combined in 
nature e.vert a stabilizing and perliaps otherwise favourable influence on the 
curative nucleus but do not in themselves possess the '' vitamine " type of 
physiological i»tency. Accordingly it is believed tliat while j^rtial cteaf 
age 01 vitaimnes may result only in a modification of their Snisiological 
pr perties, by certain means disruption may go so far as to effect a ram- 
plete separation of nndens ” and " stabilizer ", and if it does fo till ^ 
olloived by loss 01 curative power due to isomerization. The ba.sis for 
the a.ssnnii)tinn that an isomerization constitutes the final and physiolovi- 

it tal'i'c’ «'■ " vitamine " L fouml 

m . Indies of sviuhetic antineuritic products. Thi.s assumption Is support- 
ed by evidence, prese-nted in this paiier, of the existence of suran 
Isomerism iti the orystsi.lIine substance. 

If the alxn-e liypothesis concerning "vitaniines ” is fundamentallv 
s und here are two jinssible successful issues of a study of the alkahue ev' 
raet activated fuller s earth ; first to crystaUize a free or combined cura- 
c micieus before it has opportunity to isomerize into a noii-ourative sub- 

It into the active isomer, thus promng that it is related to the original anti- 
neuntic substance. M.^ix-nineiits , 1 , scribed in the paper analLd show 
a nioasnre of success has Ixcn att.riiud in both of the.se directions. 

7J0 - Experimental Studies on the Food Value of Bran, in France i.) -i rr.covn I 

■N-0. r, i.p. .nV.o-.,, icis, Apri, , . 

si ill France is between Sg and 

li 'i ! • ■» again adopted would the 2 or r of extra 

flour obtarnerl be Only an inert m.a,ss, or, given that tlris additiorrincreasei 
he amount of ood substam^, would the benefit in food material be lost 
by the increased work of the intestines ? • 

The authors previously studied exi)eriiueiit.rllv on man tlie food value 

: f """ “d 

the following form winch soonied to them more conclusive ■- the sub- 
icet was place_d on a strict maintenance diet, the greater part of which was 
imposed of flour containin,g the debatable pr.xhict, which was reuLed 

(i) Sev R. 1918, J.niuiiry, yn. - ; I'fhni.try, N',t 

i) Spp R. .Vpril I. ,18, V<» (/.; / J 


^f:l^vh, Xo m : ApriJ, Xo. 3:0 


[TIMti] 
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later on; if the producfis really useless maintenance will still con- 

The subject chosen was a dog, and ii was found that when the bian w^ 
withdrawn rom the ration gradual starvation occurred. Consequently 
bran (including the products of commercial nulling which are discarded in 
an So % extraction but included tn a 90 % flour is decidedly nutritiou,s 

for a carnivorous animal like the dog and obviously much more so for man. 

721 - Diterminationotthe Indigestible Residue in vitro by the Action ol Pancreatln 
on Wheat or its Miiiing or Baking Products. - DEvnr.BKs, L., m Cmpu^undm, ^ 

Sl.nc^. dc i'Acaiime Vul. Cl, XVI, No. .7, pp. 7.. 0-70 2. Pans Apnl 2^. 

Investigations into the utilisation of wheat as a food have shown the 
inaccuracy of the proportion of wheat believed to escape assimilation in qiM. 

As chemical methods attack wheat by too diverse actions, by forces 
having an action dilferent to that of the digestive juices, and physiological 
methods were impracticable because of their slowness, artificial digestion 
was resorted to. The author describes his method of digestion by Def resne s 
pancreatin in the presence of sodium borate, crystallised calcium chtonde, 
IlvdrochloTic acid and distilled water. 

The residue undigested by the ])aucreatin reduced to loo parts of pro- 
duct dried at 105-110O was 8.26 to 12.86 for the wheats testc<l, 35.22 for 
the bran (sharps), ^87 to S.iy foT the flours analysed, and 7.53 to 8.2-f for 
the bread. 

722 - Phym&ta nouaibieri, a Hemipterous Enemy of Musca domesiica in 

Mexico, — DE LA B.utREDA, RevisUi Of!;aMO ofuial iia la DifC(ci6niU 

A^riculiu-ra, Seerdaria ds Fomento, .Uebtito, \ul. i. 7> PP' -p 1 l-ig, Mvxico, 

Oeewnber i, 1917. 

At the Agricultural Station of Oaxaca (Mexico) the author observed 
that a branch of ‘Mila’' (Mdlia smpervirens) infested with larv'ae of 
Phymata nomlhieri was soon covered with numerous dead flies. He bred 
the hemipteron, which hunted flies cnergically. It is also possible that it 
kills them by some poisonous secretion. 


723 - A First Year Coursa in Homa Economics for Southern Agricultural Schools in 
the United States.— Stanley, Iv,, in U. S. Ih'-parlmc-ixt »i A^ricullurtf Bulhiin N'*i. 5411 
pp. 1-58, Washington, D. C., July 27, 1917. 

This bulletin outlines a course of study in home economics for southern 
high schools of the United State. 

It emphasizes the connection between suoli instruction and actual home 
exjjeriei ce and the danger arising from formal metliods of presentation. It 
calls attention to underlying general ])rincij)les a ml applies them in a typical 
course of study, which, while based on southern conditions is applicable in 
other communities. 

The principles involved in the lessons set forth in this publication 
are fundamental ; how'cver, to secure the best results with this work, teach- 
ers should make a special effort to adapt the lessons to the conditions 
found ill the homes of the pupils. 

A complete course in home economics, as outlined by the American 
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Home Ikononiics Association of Baltimore would include tlic followi sub- 
jects:— 

i) Pood: (a) Selection (honie-gro^’ii and purchase fl food), (ft) Preparii- 
lion, (t:) Planning and .serving of meals. 2) Shelter: (a) House sanitation. 
(6) Planning of house, {c) Decoration and furnishing of the house, (cf) Care 
of the hou.sc. 3) Clothing: («) Selection, {b) Making, (c) Keeping in repair, 
(d) Laundry work. 4) Care and training oj children, (a) Care of a baby. 
{b) Problems of a young child. ,(c) Amusements for children. 5) Hygiene 
and sanitation: («) Definition of health, (i) .Definition and classification 
ojs^sea.ses. (c) Means of preserving health. 6) Home care of fkc^ sick. 7) 
Household 'management, inelnding sysiemizaiion of honsevork, expenses, 
ae(oimis. 8) ']' raining for the enjoyment of leisure time. 

Outline of lessons. - - The following, order lias been use<i for each of tlie 
160 lessons outlined in this bulletin ; l) The subject, stated as a " Problem’ 

2) The chief ideas, listed as Points to be brought out. 3) The references, 
which have been confined to material available in bulletins of the U. S. 
Department of Agriculture and of the various v 9 tate colleges and experi- 
ment stations. 4) Under “ Correlation " are suggested ways in which 
other courses may make use of home-economics subject matter. 

7^^ - Experimental Projects of the Division of Pomology of the University of Cali- 
fornia. — IfowARD, W. I^. , in the Monthly Bulletin of the Ciilifornia Stale Commission of 
of the joth State Tniit Growers’ Convention), Ve}. VII, Xos. i 
.and 2, pp. 62-64. S'lcniinrnto, Cilifoinia, Janii:iry-Fcbniar\’, 1018. 

The total numl>er of official experimental projects, in tlu* Division of 
Pomology of tlie University of California, amounted in the autumn 
of 1917 to 24, Not all are located at Dacis; 4 ore at Berkeley, and parts 
of others are out in the state, namely near Gilroy, Rucker, San Jose, Vaca- 
ville, Watsonville and Ha}’rvard. 

There arc now on tlie experimental farm 55 acres of fruits used for ex- 
perimentation and instruction. Experimental investigations cover pniuing 
studies with young and old apricot tree,*^, different methods vi pruning 
bearing prune trees, jir lining young and liearing peach trees,. pninin,g of old 
and young apple and pear trees, training and shaping young aprjci't, 
el;erry, plum, prune, peach and pear trees. Exi>oriinents in the summer 
jiruningof both young and old trees are also in course. 

Pollination studiesinclude clierries, almonds, prunes, plums and |K'ars, 
The almond ])rojoet consists of ex|X"rimcnts at Davis and s>'stematic 
observations over the whole state, A series of orehard soils investigations 
is also in progress. One part of this investigation consists of a tillage and 
cultivation cxjxniment. Another part has to do with the im[)rovement of 
orchard soils by means of mulcliing witli straw and manure instead of cul- 
tivation, the tillage experiments being carried on at Da\ds wdiile the mnlcli- 
ing work is located both at Davis and in se^’eral i^reliards near Rucker and 
Gilroy. 

An experiment in orchard irrigation is being carried on at Davis in co- 
operation with the irrigation division of tlie University. Peaches are be- 
ing studied first ; later other fruits will be added. One of the larger long- 
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time experiments is being carried on at Davis to determine the best or most 
nrSl distance apart for planting apncots, chernes, loaches pears 
prontaoje u i orchard covering a period of 15 

olTyTars 01 longer will determine the best or most profitable planting 

Thfcold storage studies with deciduous fruits are being carried on at 
B-rkelev These includethe keeping qualities of grapes held at difierent 
cold storage temperatures, keeping qualities of pears m cold storag^ and 
the keeping qualities of applies in cold storage as affected by the health 
' and vigour of the trees and also by the stage of ripeness at harvesting toe - 
The new Agriculture Building, Hilgard Hail, at Berkeley, hastfl?Dest 

experimental cold storage plant in the United .State 

Six new projects deal with fruit drying problems, llicse include a 
survey of the fruit drving industry of the state; varietj’’ tests of fruits for 
drying purposes ;staiidardi/.ation of fruit drying met.hods, equipment fo! 

drying, effects of finishing in the shade hy stacking the tra>s, and effects of 
sulphuring on fruit tissue and its possible relation to palatabilityof pioduct. 
Extensive data along these lines were collected during the last season. 

At Davis extensive studies of fruit bud development are in course. 
Special studies are being made with walnuts, pecans, chestnuts, filberts 

and pistachio nuts. ,<,1 n ■ 

Variety tests of all kind of fruits are being made. 1 be best collections 
of varieties are : peach 85, apricot 40 ; ciierry 40 ; almond 30 ; pear 30. 

Under miscellaneous experiments might be mentioned work in s3>ray- 
ing; various tests with small fruits, including both Inish fruits and straw- 
berries ; individual trees performance records ; a collect ion of pheno- 
logical data with all fruits; trials with tree washes against borers and 
rabbits, washes for protecting pruning woniids, etc. 

The di\dsion keeps an individual record in map form and card index 
form for every fruit tree that is growing in the University Farm orchards. 
The orchards are being conducted botli for experimental and instruction 
purposes. 


CROPS AXl) C[J]/riVATD,)N. 

725 ~ i^rieultural Meteorology in New Castile, Spain.— <jniNT.\Nii,L.\, G., in lUc U detin 

di^A^ricHlinra Tccnica y Eco no mica. Yyai X, Xo. 115-132. Kc-lnuniy, ii)i8 

The average yield per acre of cereals in New Castile is : — wlieat, 
5.80 cv\t., barley, 10.74 ^^--9 - O'e. b.oj cwt. The figures 

for the pro\ince of Cuenca alone are : — wheat, 4.93 cwt., barley 9.66 cwt.. 
oats and rye, 4.38 cwt. 

The ignorance of the farmers, the absence of modern machinery and 
chemical fertilisers are not sufficient to explain these leiiuirkably pooi 
crops. The primary cause is to be found in tlic unfavourable climatic 
conditions. Spanish emigrants, especially Castilians, in a mor(? favourable 
climate, with the same labour, tools, and methods produce at least double 
the quantity of wheat as in their own coutitry. Agrictdtural meteorology 

[n4-Tt5] 
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the imiwrtance of which is recognised throughout the world, assumes an 
especially urgent character in Spain. 

The following data are available on the weatlier conditiojis of New 
Castile 

Temperature. Fundamental characteristics:-- short growing 
season and considerable annual variations in temperature. Tlie author 
calls “ persistent " frosts those which occur regularly each year, “ rare ” 
those which occur less frequently, i. c,, one in every two, three, or four 
years on the average. 

In the province of Cuadalajara “ [>ersistent " frosts occur fromXoveni- 
beft(Mpril, "rare " frosts occur in October and May. In tlie province of 
Cuenca “ persistent ** frosts continue from November to May and “ rare ” 
ones occur in October and June. Only the months of July. Augast and 
vSepteinber are consistently free from frost. In the province of Madrid 
" irersistent ” frosts occur from Xovember to A]>rii, and, more rarely, occur 
also in Octol^er and May. At Toledo the duration of frosts is from 
Novepiber to March, and the season consistently frost-free includes the 
months of May, June, July, August and vSeptember. 

The short frost-free season (the conditions in the province of Cuenca 
are very similar to those of northern Sweden) suffers seriously from drought, 
marked annual variations, and frequent very high temi^eratures. The maxi- 
mum and minimum tenqx'ratures for the last 5 years are ; — Madrid +40.3'^ 
and - T 4 ^^C. ; Cuenca 4-38.5*^ and -I 2 . 5 ®C. ; Toledo 40,4'’ and — fr.y; 
Cuadalajara and -13^. 

Raixfaix. — Madrid, 417 mm. ; Cuenca, 477 mm ; Toledo, 361 mm. ; 
Guadalajara, 410 mm. This would l)e a sufficient amount of rain if it were 
evenly distributed, and would ensure a good eere^al liarvest. The distribu- 
tion of the rain does not, however, always correspond to the requirements 
of the cro])s, and fretiuently the lack of water at the critical period (earing 
for cereals) contributes not a little to a low yield. The weather conditions 
most unfavourable to crops in Spain are, therefore, frost and drought. 
In order t{» control these factors it is alxive all necessary to know exactly 
their distribution and frequency so as to choose the mo.st suitable varieties, 
determine the |)eriods for ploughing, etc. The attention of the Minister of 
Agrieuhure, of the Society of Spanish Agriculturists and of all agricultural 
societies, is drawn to the interest ])resented by this subject and the 
formation (»1 li service with a technical staff and erjuipment, fitted to deal 
with the jiniblenis so closely touching Span is li agriculture is demanded. 
Methods of dealing withthe climatic and agto-gcological conditions of the 
Peninsula are also suggested. 

Choice oe resistant tyi'i<:s. — By selection and hybridiz^ition there 
Iia^'c l)een obtained in Sweden. Canada, the United States, etc., tyjjes of 
\vlK*ut, liarley and oats particularly resistant to low temperatures. Acclinia- 
tiziition exjieriments in Spain with Russian and American varieties Iwve 
given almost entirely negative results. In Spain, as elsewhere, it would 
probably be wiser to use local varieties, apply pure strain selection first and 
eventually improve them by hybridization and selection. Among the nat- 

iTts] 
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ive varieties are some six-rowed barleys which have given results sui)erior 
to those obtained with foreign varieties in ail comparative cultural tests. 

Period for sowino. — Taking as a basis observations made at Alcala 
Henares tlie autlior, though on the whole in favour of early sowing, finds 
it impossible to give a fixed date on account of the unsettled weather condi- 
tions. In some years the maximum temperature (40^’ 0 . in the shade) occurs 
during the second fortnight in June ; in this, case sowing should be done as 
soon as possible so that the wheat may rijxiii before the great heat. In other 
years wheat, if sown early, regularly suffers from frost, which attacks the 
young plants even at a very advanced stage of growth. 

Choici- of soil and cin/ruKAL methods. ■ ~ Tliorough weeding, surface 
cultivation, the use of cliemical fertilisers which increase the concentration 
of the soil solution, are all efficient methods of controlling drought, but in 
any case it is essential that the arable layer slmnUl have a certain depth l)e- 
Inw which a good harvest cannot l)e obtained even if the best methods are 
adopted. 

The author lays stress on the necessity of such examinations^ (jf tli 
soil which wall immediately give the data by which it is possible to calciil 
ate approximately the probability of growing successfully any crop in : 
country with sg unfavourable a climate. 


726 - Orchard Heating Against Frost in Utah, U. S. A. - i-, I'^ua s. 

y- Utah A^^Hciillural C-J!ci;c F,if>i-riitunt Sintiiin, Uttllifin Xo, i6i, pp. 

2 rig'^, T,0”jiu, Utah, Oc'tolx'r, lur; 

In the States of Florida. Ohio, Washington, Coiorudo, ninl California aiir 
Oregon in particular, the protection of orchard trees against frost by lieat 
ing with heavy oil has been adopted on a large scale with distinctly positive 
results. In Utah, every three years out often the fruit crop i.s reduced hv 
spring frosts, so that the question of protection by heating sliould not be 
neglected, but it must first be shown whether it would prove eixinoinicallv 
practical. To decide this it is necessary to determine for eacli siK'cies of 
fruit tree — i) the average number of times the fires must be lit and the ex- 
pense entailed ; 2) the amoniit and price of tile fruit thus saved. The stiidi- 
made on this subject by the antlior from data supplied liv five of the most 
important fnnt centres (irtali. IJox Elder, .Salt T.ake Citv. Welx-r, and Cachel 
leads to a negative conclusion as is show,, liv tlie results giivn below 

Numbek op temes the firi;s .sitoirr.D in; pit. — The criiienl ixriod 1„, 
fruit trees mth respect to frost coincides with the interval between the be 
ginning of flowering and setting. Table I gives tlie figures concernine 
apple, apricot, cherry and peach tree.s collected bi' the Agrienlciir-il 
tions of Provo ( Tab), Corinne (Box Elder), Salt I.ake Citv ( )gXn Slxr, 

io the a^^^iror.'h would nee's 

of the ,xach trees they .liouidr lit 

calcuktfoTsIawn grolt^st 'iLfTi “ 

S 50.., 0 txE acre. The averagt >neid 1 sTo’ £1^^' “ ZS^Z 

fTtS-l’j] 
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(Inc to frost about 80 bushels (20 %) to a lu^t value of J 28 {the averaee orici 
of peaches on the Utah market is about $ 0.55 a bushel). ® ' 

that in thU cartof ll^ ^ ‘‘ ren.enibere,l 

ilut in nils case too, tile miniber of heatins?s nronnctpri hx? i-Ur. ^ 

. lAur.,; I. . I),rali,.n .f Ike uUcred helwcm the hr, inn,,,:; „f flowm,,.. 
(ifid seilin^ {averai^e 1900-1916), 


BUi(it) 


Apriftit 


Apple. 


I’rovo.'litah , . . 
Coriiiiic, Box Jvldcr 
Sj't I,akc City . . 
ngdfD, Wel.cr . . 
B'>san, Cache. . , 


Apr. i-Apr 


Apr. i.Ajir. 31 
15 Apr. C-.\pr. 20 
Apr. i.| A]ir. 30 
^^i^rch8-M irch3i 
Apr. zi-'l-iy 5 


Apr.in.Ap 


ApJ. I ^-Miy 15 
. SO Apr.arj M^y j8 
A}r.25-M y I (> 
Apr. 3* Apr. 19 
^h.y 7-.M,y iS 


I Aiu.i: U. Mminmm immher of lims for li,lilln, the fires mil, ve,„ 
(a ■}era;:c) . 


SiiU Crikc 
City 


Average 
lor the 
5 local lilies 


I’CHC'i 

Apple, . 
Apricot 
Chcirv 


5-7 

2.9 


2.2 

0- .S 
32 

1- 3 


2,2 

1.0 


. 3.0 

0-3 


0.2 


3.1 

t.l 

3.t 


-(•7 - Soil Acidity and the Hydrolytic Ratio in Soils, . ,s.rmvAv c ii 

AerK ullural C. iUi-p !, i„ n,,. 

" ■™..r.n.„v.rar„u,icau.., 

Kccont , studies (1) h;ue .shown a certain rclatinii.sliiir betwtani the icid 
t of .1 sod, as sliown by a l.tnms or phenalplithalein indie, tor and its 
iitrE t in ahiininmin and iron compounds. The author's in vestiinrio 

r 'mtcM nlf tr'a.f"'''l tl •■'luminiunr and iron ,s..h 

In Culn i, e' "'.‘f "’^'''■^’•"'<''‘<‘"'10(1 indicators. 

w . otiiDk m .Vs ludroelilonc acid a definite rcl.ationship w.as fonnd Ix> 
lucen the ratio of calcuin. to iron orah.mininn, soluble in X.I5 InainVilork 


A.siM.mt J ’pl- 
.t errV ft// uru/ 
3Ca.''hingli<n, 
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add and the soil reaction. All soils with a ratio 


liiau 

ferric oxklc -f aluminitiin 


exceeding are acid and those in which this ratio is Igwer are alkaline. 


There is, therefore, reason to believe that the reaction of the soils studied 
depends chiefly on the hydrolytic ratio between the hydrolysing compounds 
of alkali soils and those of iron and aluminium. 

It is thus possible to determine the amount of lime required to neu- 
tralize acid soils by estimating the amount required to bring thes olnble 


calcium content to the ratio 


lime 

ferric oxUc f .iluminium 


J.3 


Amounts 


calculated by tiiis process are very near to those (letcrmincd by an indirect 
titration method proposed by the author, so that the two methods corro- 
borate each other. The new process consi.sts in treating increasing (quanti- 
ties of soil with an invariable quantit)' of titrated lime water and determin- 
ing the reaction of the solutions with phenolphthalein aiid their electrical 
resistance, The amount of lime re(quired to neutralize an acid soil is indc- 
penclent of its concentration, thus proving neutralization, to result 'from a 
chemical reaction. Nevertheless soil still absorbs lime after neutralization, 
but by physical means. It is. however, possible that a mass action may cause 
chemical reactions in the presence of an excess of lime. 


728 - Salts Injurious to Vegetation and their Relationship to the Irrigation of Arid and 
Semi-arid Regions. - perkin'^, a. J. (Director of ARriciUturO.in Ih f'tirlnnnt of A'^ricul- 
tUfC of South Auxlralui, Hulhlin Xl. 103. pp. 2 \. Adelaide, i^nO, 

Present Australian irrigation areas, and in particular those situated on 
the banks of the Murray, are under the influence of arid conditions of clim- 
ate. band so situated will become exceedingly ])r(Hluetive wdien brought 
under cultivation and irrigated. Kxperieiico throughout the wauld, however, 
teaches that all such land, when brought under the influence of irrigation, 
is liable to become salt-impregnated to the extent of barrenness. At times, 
when first handled, such land shows no api-^areut signs of the juesence ot 
•salt ; salt, however, is present, but distributed t‘Venly and invisildv through 
the (k'ld-h of se\'eral feet of soil, A few seasons snbs( (pient to the aqqjlica- 
tioii ot irrigation, salt may heconie apparent either uniformly tliroughout 
a block, or in scattered patches which gradually increase in an a. This sail 
has risen to the surface througli surface eva])oralion ; and, knowijig this, if 
IS the business of irrigators to do everything in their iHnver to liinder tin 
actionof surface evaporation and Imld in c]}eek the rise of salt 

the tillage of irrigated areas, w'hcn given in tiu- wma 
0 imtial jueparation of the soil, must be deep and thorougii, infinitely niort 
so than IS the case in the average routine of farming. In additii.ji to tlii^ 
It IS essential to kee]> the .surface s.ul well screened from the direct ravs ol 
the siui during the summer montfis and where circumstances do not'i>ei 
Iiutof this the mobster layers of the subsoil must be kij.t well protected by a 
deeplayerofsoilmulch. Nor should thi.s be forgotten in autumn, when 
irngation areas are bare, in the interval that lies between the removal ol 
the summer crop and the seeding of the W'inter crop. 
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Ov'er-irrigatioii, leaky water channels, shallow drainage cliaimels, and 
the slow removal Of salt-imjnegnated drainage waters must be avoided. 

Irrigation wa teres that are unduly charged with soluble salts must l)e 
avoided. Irrigation water showing 20'graiTis of soluble salts to the gallon, 
and used on the 3 acre feet basis, will add to the soil annually more than one 
ton’of soluble salts to the acr^ ; 40 grains to the gallon nearly 2 ^'^tons to 
tlie acre and so on, A |x»rtion of tliese salts will no doubt be taken up by 
the plants ; another portion, however, will gj tow'ards swelling the existing 
stocks of injurious salts originally present in the soil. 

If, in s])ite of tliese precautions, it is imiKjssible tt) prevent tJie ultimate 
rise of salt, or again, if from the outset the land is eAhdently over-cliaiged 
with surface salts, special stc])S towards the removal of tlie salts must be 
taken. Whatever ste]>s may eventually be decided upon, none are likely 
to prove effective unless adequate ]>ro vision is made for tlie systematic 
removal of drainage waters. Naturally, pipe drainage should be avoided 
if possilde. Ultinnitely, however, in many case.s it will be ntcc-ssary' to 
determine whether the cost of establishing an adequate system of pijx: 
drains is not amjih' set off by^ the extremely liigh productivity of land •‘o 
treated and irrigated under arid conditions of climate. 

If the land shoves o„i per cent of sodium carVinate if should be treated 
with gypsum prior to lcaching ojK'rations. This, however, is a contingency 
rare in local experience ; under Australian conditions the flood waters ])ass 
through tlic soil, dissolve the soluble salts, and convey them w'itliout 
liind ranee through the drain i)i])es intr) the country drainage. 

T.he profits risulting from ])roperly conducted irrigation operations 
under Australian coinlitions of climate are enormous ; the indirect ad- 
vantages to tile State as a whole are equally great. If, however, Austra- 
lian irrigators arc not prepared to take into account this important salt 
([Uestion, and to guard themselves adequately against it, all the ex]>enditure 
of time and capital will in the end prove vain, and the irrigation areas will 
revert to the condition of tliose of Meso]K)tamia. 

729 - The ElTect of Certain Factors on the Carbon Dioxide Content of Soil Air. 

Hizzcll, J. A.aiit] Lyon, T.L. (C'MitriLuli''u rr<.'iii llj*- Labiuii>iy uf S'.*!! Technok^'v. 

• of .VyricultiiiL', C(.'nitll rinvi'i>ity, Ithac.:. X. V.), in tlic' /'.'Kowir i-/ ihe .imcfimn 

S idrly «/ Vni. X, Xd. 5. ]iji, 'ir-ii: 0 j-ua. 

Some higlier jdaiits are said t(* influeiue certain Ixieterial processes in 
tlie soil, such as stiimdating nitrate fonnation during the most active ]>er- 
iod of their growth, hater, however , they luive a doinessiiig effect, and, 
since the eondilions which favour the format i<m of carbon dioxide in s<nls 
are similar to those favouring nitriiication, these two processes maybe sup- 
loosed tfo be parallel to eacli other. This is the opinion of many* workers (l). 

All ilett'rminations hitherto made, however, lack uniformity on 
account of the diffeienl conditions uikUt whicli they were carried out and 
tlie various methods employed. The autlior, there fore, undertook a series 
of experiments in large lysimeter tanks, wliich received no otlier moisture 

(t) Sir A', j-nr, xo. 
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that from rain. The samples of air were removed from their drainage tubes. 
Soiiie of the tanks were filled with clay loam, others with silt loam. 

In clay loam oat crops produced great fluctuations in the carbon di- 
oxide content of the soil air. The greatest aiiparent production was at tlie 
flowering period. Tliis was followed by a marked decrease of COj which ap- 
peared to be due to the depressing effect of the crop on the production 
of C02J)y bacterial action. 

In silt loam the crop apparently i^rodticed little effect on the formation 
of carbon dioxide, wdiereasthe addition of lime caused a increase in the COj 
content of the air of both cropped and nncro])ped tanks, tlirongli in cla>‘ 
loam liming produced no such effect. 

In silt loam burnt lime caused a larger ]»nKliK’li()ii ofCO, lliau tlie 
chemically equivalent <juantity of ground lime. 

The results do not make clear wliether the increased COj oroductiou 
caused by burnt lime i.s due to a stimulation of bacterial activity oi 
sliinniation of the cro]). 


730 - The Relation of Weed Growth to Nitric Nitrogen Accumulation in the Soil. ~ 

Calt., L. K.j and SEwEfx. ;m. C., in the Jaitr)ia! of the Amrricnn Society of Agronomy, 
Vol.X, No. I, [ip. 35-44^ + 7 Tables + UiMiography of 19 PiibliA-alioiis. Washington, 
January, 1918. 

The favourable effect of tillage upon nitrification is gejierally attri- 
buted to the incorporation of organic matter, the distribution of bacterial 
flora, aeration, and moisture. The autliors attempt to jirove tliat too much 
importance has been attached to these factors and tiiat the good effect .> 
of tillage are due above all to the destruction of weeds wdiich migiit absorl) 
the nitrates. 


After reviewing the publications on this subject (which si low that nitri- 
fication is not essentially increased by greater aeration and a higJier water 
content, though these factors arc necessary) the authors give the results of 
various experiments made at the Kansas Agricultural Station during 
several years on ]>Iots of wdieat cultivated by eleven different methods. A 
comparison of the yieUhs, moisture contents and nitrate contents show's that 
marked differences in yield cannot be attribterl to the water content whicli 
is iiearly always constant, Imt that there is a close relation betwevn yield ami 
nitrate content . Experiments conducted by the authors themselves showetl 
that the accumulation of nitrates is nmch'larger in soils free from weeds 
even when such .soils are not farmed. They Diiiclude that, in a sufficiently 
.light soil, much labour may be saved by adopting only the essential culti- 
vation processes and destroying the weeds by otluT metlmds such as rota- 
tion and grazing by livestock , especially shcc]>. 


t/ % T u rnenomena or Keduction in Soil (*). - von wolzogen Ki)m 

jK., L. A.H. (Birtcnoioog aan dc CultiuimMw-liiig to Pasocr-x-jui). in Archief voof 

Ind.i No. ih>. n.5-u8. Pi,,. + ibbllogr.pl.y 

The principal biochemical reduction phenomena occurring in tlic st»: 
and the anahtical methods for recognizing them are rapidly reNnewerl. 


(i) Soc if., 1.J15, No. (LV). 
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when they liave reached a certain intensity these reduction phenomena 
result in changing ferric into ferrous compounds ; the best reagent for recog- 
nizing these phenomena is potassium ferricyanide. Quantitative deter- 
minations include: — i) the ‘'reduction index" ("reductiegetal "), expres- 
sed in cc, of a decinoimal solution of KMn04required to oxidise the quantity 
of ferrous iron liberated by 100 gm. of soil {dried at 1050C.) in a sulphu- 
rous solution ; 2) the “ ferro-index ferro-cyfer expressed in cc. of a 
(lecinormal solution of KMnOi required to oxidise the ‘'ferrous" iron 
extracted from 100 gm, of soil (dried at I05<K^.) in an acetic solution. 

The recent publications on soil protozoology (Cunningham and Lohnis, 
KUSSELX and Hutchinson) (i) (France) are reviewed. These studies 
.show that a high water content favours the apj)earance of protozoa ; in the 
same way as an excessive water content also favours tlie phenomena of 
reduction in the soil the presence of more numerous protozoa (amoebae, 
flagellates, ciliates) may serve as an index to show reduction processes. It 
is relatively easy to determine the number of protozoa present in I gm^ of 
soil, since sterilisation precautions as rigorous as tliose required when the 
bacteria are counted are no longer necessary, and many methods have 
been described (Cunningham and hoiiNis. Koch {2), Kopeloff (3)). The 
examination of jiumerous soil samjfles has shown that, from a point of view 
of the number of protozoa present and the degree of reduction, soils may 
be divided into three classes : — 

1) Oood sofis, showing little or no reduction, containing few’ or no 
I>rotozoa (from 0 to 50 ptotozoa per i gm. of soil) ; 

2) Bad soils, with a high "reduction index" and many protozoa 
(50 to 100 or more per gram) ; 

3) Very bad soils with a very high " reduction index " and few or 
no ]>rotozoa (0 to 50 per gram). 

It is seen that, as the reduction procc.ss continues, the number of pro- 
tdZou increases, reaches a maximum, then decreases. This phenomenon 
may lx‘ rei)reseiiteel grajfliically by curves called " curves of juotozoa reduc- 
tion " (" protozreareductickroiimieii ") si>ecially designed for each of the 
reduction ]>roce.<sts : — cellulose' fe rmentation, reduction of the sulphates 
iiul butyric fermentation. 

As tile protozoa are aere)bic, tlieir number increases during the first 
stages of tile reduction phenomena, tlien they feed on anaerobes and the 
ivration of the .soil is sufficient, As the reduction jiroccs.s continues, the 
uiiaerobes increase and the air decreases, till the development of tlie proto- 
zoa is ehcekt d and the maximum icaclitd. Finally, during the continuation 
"t reduction, the activity of the anaerdbes increases to sucli an extent that 
the protozoa decrease more and more ami die, being also attacked bytJie 
toxic substances formed diirwig reduction, .--ucli as volatile fatty acids.sul' 
Iphuretted hydrogen, etc. Tlie number ui protozoa present in I gm. of soil 
I can show tlie reduction juocess to which the soil is subjected, ihityric 


(i) See B., iyi 5 , N()>, aii<l i.'jo. (Ei/.) — (j) See. K , mii>. No. ~ (3) 
■'1,1, No. H2;. (Ai/.) 
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ferments especially are fatal to protozoa as butyric acid kills them. The re- 
duction curve is also very low (limited number of protozoa). During the 
reduction of sulphates, however, a large proportion of the sulphuretted 
Iwdrogen combines with the iron, 'the protozoa suifer less and are very 
numerous, 

Protozoa form, therefore, a biological indicator of tlie reduction phe- 
nomena in the soil which the author applied to a largemimber of soils from 
sugar-cane plantations in Java. These investigations have shown that 
there is a relation between tlie water content, “ reduction index ", " ferro- 
index ", and the nuniber of protozoa j^er gram of soil. 

732 - The Influence of Nitrifying Bacteria on Phosphates,— iioi kins, c. g. ana whiting 

Albert i;., ill University of Illinois AifiicuUural I-vl^tTimrnt StuHon, Jiullettui No. kjo 
PP- 305-406. Urbanii, Illinois, June, 1016. 

The purpose of the experiment herein reported was to determine whe- 
ther the farmer supplying nitrogen to his soil in the form of organic mattci 
couid depend upon its decomposition to render soluble the finely ground 
rock phosphate, and so maintain tlie necessary supply of available phos- 
phorus. Two experiments were carried on ; the first for the purpose ol 
testing the ability of nitrite baideria to dissolve ])ure rock phos])hate ; the 
second in order to test the elTect of nitrate bacteria on pure trioalcinni phos- 
phate. The methods of determination consisted in measuring by chemical 
analysis, in the fiist instance, the amount of nitrogen which they liad chang- 
ed from ammonia to nitrite, in the second one, the amount of sodium ni- 
trite which they had changed to nitrate, and in both cases the amount of 
phosphorus and calcium which had at the same time made soluble. 

The results are suminarized as follows : — • 

Nitrite bacteria make phosphorus and calcium soluble from insoluble 
phosphates when they oxidize ammonia into nitrite. About one pound of 
phosphorus and about two pounds of calcium are made soluble for each 
pound of nitrogen oxidized, aside from the action of the acid radicles asso- 
ciated witli the ammonia, 'fhe ratio of solubility found on the basis of 
nitrogen to phosphorus and calcium conforms to the following reaction : 

4HNO2 -f Cag (PC),), CaH, (PO,),, i- iCa (NO,), 

According to th’s equation, 56 pounds of nitrogen liberate in soluble 
form 62 pounds of phosphorus and 120 pounds of calcium. 

Plants are important factors in the liberation of phosphorus, owing to 
the production of carboji dioxide and the removal of the soluble phosphorn> 
produced by the bacteria. 

Neither ammonia-producirg b'acteria nor nirrate bacteria liberaU- 
appreciable, amounts of soluble phosphorus from insoluble phosphates. 
Other acid-producing bacteria make phos])hoius soluble fr<mi insoluble 
phosphate.s according to the nature and amount of the acid produced. 

A comparison of the amounts of nitrogen, phosphorus, and calciuiu 
required by farm crops with those possible of solution by biochemical 
action (see the appended table) shows possibilities far beyond the plant re- 
quirements ; which leads to the con elusion that plenty of rock phospliate 
[ni-i3Sj 
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in contact with decaying organic matter must give the plants an excellent 
>pportunity to obtain both phosphorus and calcium as well as nitrogen. 

yjw^Phorus, Calcium and Nitroiien Required by CroP'i, Compared with 
that Possible of Solution When Nitrite Bacteria Act upon Tricakium 
Phosphate. 



Nitroj-tn 

i'hosphonis 

Caldum 

Crop 

r.b. 

r.b, 

I.b, 

I.b. 

r.b. 

• 

Kcquirt-d 

Required 

FiwsiUe 

Required 

Possible 

Crrain, i<>) bus ... 






Stover, 3 tcii^ . . 

. , 

— 


— 

— 

Cobs, */j tun 

15U 

23 

160 

22 

321 

Wheat 

(irabi, ’v< bus ... 

— 

— 



— 

— 

Straw, 2 G. tuns . , 

. . - <,0 

lu 

107 

I i 

20/, 


•hU 


(ir.rJn, r--o bus . . 



— 

— 

— 

' — 

Straw, 2 y, 


‘^7 

lU 

rn.S 

I 7 

2fi.S 

ruKothv, 3 ti ns , . . 


76 

•• 


20 

163 


:33 - Changes in the Nitrogen Content of Stored Soils. -- aldrfcht, w. a (Contribution 

froii) tht-* Dtivirtiucnt of Soils, Uinvi-r<iity. rif Missouri) in the ]ourn}l of the Atn€ricini 
S-idfiy /!;r<oiAniv, Vo], X.\o, 2, pp. -- Hihliojjniphy of rPubIic;ition?. Washijig- 
lon, IVlinian', I'n''. 

l)L‘terniinatif»ns sliouvil that wet or (lrysam{)le.sof soil stored in or near 
ilaboratory in contaiiu-rs tnU liermotically clo^od risk contanuiialion from 
inunonia. More<n\*r, when wet soils are allowed U) dry slowly bacterial 
icdon seems to atleet tlie nit r.), mm content very little. The ammoriiacal 
aitrogeii contained in the sml is held by a inirely physical a<lsorptioii 
plienomenon. not by moisture. 

734 " Report on Irrigation Surveys and Inspections in Canada for 1916-17.“ i dr cei', 

R. ;Sui)criiiU‘n'lcnt of Irriif.rtion), Ri.[iort of tin- Su|K.Tinteni 1 i-nt . — II. Ib'TFRS. R. H. 
■ lOJiiunissioncr of Irriij.itioii and Chief IriijfitK'cr), on Irrig-ation and Cniadian 

[rri|?atinn Siirvt-ys, iji Ffef’flriwt'nt »f fh<- hUrrint Cur 1 f<lti, pp. 70 4- S PLi^raius "f- 
I l*l:ui nibliiwiphy of tj Publicaliou?. Ottawa, loj; 

The re]H>rt of the Irrigation Hraneli of Canada ft)r the year ending March 
.;i, Oji;. includes 2 Te])orts, 

The iirst is l)y Mr. K. h. 1 )r.\kk, who deals briedy witli the state of 
irrigation development, witli hydrometrie surveys (the teiiitojy covered 
by this work is divided into i ) districts, each in charge of an engineer, who. 
with one helper and the necessaiy- gauge obserwrs, performs all the field 
work; during the open water season, 1 7; ganging stations w‘ere maintained, 
records being taken at gauges on irrigation canals and ditches; during 
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the winter, 84 stations were maintained) and drainage (projects, subsidies 
and legal agreements). 

The second report, by Mr. T. H. TiiTKRS, deals with the organization 
of the staff, office work, hydrometric work and the study of irrigation 
projects i) for land lying east of Macleod (using the Oldman river), of an 
area of 25 000 acres and at an estimated cost of 3228 000 ; 2) for the Taber 
district, Alberta (17000 acres); 3) for the Iietlibridge Northern District 
(area of 97 531 acres ; estimated cost 3 2 274 316) ; 4) for land situated 
in the basins of the Milk and St Mary rivers (a project requiring a Treaty 
between the United States and Canada ; area of over 500 000 acres, for 
which 7 different irrigatioh schemes are described). 

The inspection of the irrigable lands in the Eastern Section of the Cana- 
dian Pacific Railway Company’s Irrigation Block, begun in 1913, was com- 
pleted in 1916. About 130240 acres were inspected. Experiment plot 
work was carried out at Strathmore and Ronalane (Alberta) on the amount 
of water required to obtain the highest yields of alfalfa, clover, wheat, oats, 
barley, peas, potatoes, maize, tiirnijis, timothy, etc. Further information 
on the same subject was obtained at Coaldale, near Lethbridge, and crop 
reports were obtained for the Cypress Hills District, Saskatchewan, and 
for Calgar>^ Alberta.-' 

The reSL.lts of the experiments, are given in numerous tables. 


735 - The Colorado River and its Utilisation. — i. i,a kui:, i-.. v., m o . o. uepan- 

menl of the Interior, Geological Survey, lyaier-Supf^ly Puf>er, N'o. 395, pp. 231 5 Figs. 

-f 25 Plates. Washington, 1916. — IT. Grukski, C. F., in C. S. Sntate, 6 ^th Congress, 

isi Session, Document No. 108, pp. 38. Washington, 

1. -- The U. S. Geological Sur\ ey was the first to study the hydrography 
of the Colorado basin by est a blisliittg gauging stations on the Gib. River, at 
Buttes, Arizona, in 1889. Since then all the services (5) of the various 
federal government departments interested in the subject have col- 
laborated in a study of the water-system of the Colorado or have studied 
it separately from different i^oints of view. Mr. La Ruk has collected 
the many observations made so as to present a more comjdetc consideration 
or the best methods of utilising the Colorado river, the coit'^c of wbicli 
IS 2200 miles 

After (Icscribins the physical conditions of the Colora<io basi n 1 he auth- 
or gives historical notes on the various explorations of tlie river from ji 
to rgii, and a hydrogra])hical and geological bibli<\graphv of tlic barin 
In his Study on the system of the river and its tributaries the author ‘fives 
in a senes o tables the ontpnt of each of them accordin.- to obse-rvaiions 
made from t],e Oeguimng. The present state of irrigation of the Colorado 
ImtlripV detailed examination made of the river ami its tri- 

anes, t]ie possibility of increasing the area irrigated bv buildim* 

- 

tn the United States and 50 000 Mexico, or i fi ii 000 acres in all. 

[t!)-lS!] 
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According to the author it would be pos'^ible to irrigate 4 002 ooc acres in 
the United Slates and 897000 acres in Mexico, or 4899000 acres in al). 

The unu sed nio ; ive power i s esti mated at 2 f>6h 9 1 0 H.P. At the present 
time 25 hydro-electric works develo}^ 77 525 H F. in the Colorado basin. 

The author also studies the regulation of the river and its tributaries 
so as to avoid floods. He values at $ 000 000 to § 50 000 000 the \^alue 

!if land subject to damage from floods in the Imperial Valley, and at 
10 000 000 to § E 5 000 000 the land requiring protection between Bulls 
Head Rock aiid the frontier. The ex^:ent and freqiienc>' of the floods are 
also examined. 

II. Mr. C. K. Gketxsky, whose study was presented to and published 
by the U, S. Senate, re-examines tlie possibility ot developing irrigation 
in the Colorado basiii,‘ He studie.s not only the old projects and the ])resent 
eoiicessions granted to irrigation coiiipanies, but thonmghly examines tlie 
iiilernational poiEit of view and th.e collaboration between the United States 
aiid .Mexico to siflve the difliciilties concerning the legalarion of the Colo- 
rado river and t!ie quantity of water to be delivered to Mexico by any < 1 * 1 - 
w-rsitui canal Indow Pilut Knob. All the questions touching on an agree- 
ment b<-tween the iitatrs and Mexico i n this subject are emi- 

iiurated. 

7,/) - Schemes for Barrage-Reservoirs in Tunis, — coic.str, j., in Lilydumhqut: oi 

■/‘iiHiiiV, pp. 14J. z T.ihlis, 3 j riiins -f- 3 iLips. Tunis, 1917. 

.Vfter considering the need for utilisijig the surface water in Tunis by 
making great barrage-reservoirs, tlie author quotes objections to the* 
eoEistructionof works holding up the water of rivers that do not flow all the 
war rouiul or of beds that are in flood a few times ojily each year. IVsides 
llie benefit to agriculture barrages would, witli the s\>ttmatization of the 
watercourses, furnisli motive ]X)Wer for various industries as well drink- 
ing Water for towns and centres of colonization. 

The author de.scribes the chief dams he has studio*!, amongst whicli he 
mentions ■ 

r) The barrage -reservoir of Hainman Zriba destined to complete the 
drinking water supply of Tunis and neighbourhood a.s well as to pro\Tde 
drinking and irrigation water for tlie centres of colonisation situated down 
-1 ream frrun tlie barrage. This reservoir to be constructed on the Oiied Kl- 
Hammnni at tiie entry of the Zriba gorges will cover an area of 05 hectares 
lud ste*re 1 1 4300(10011. metres of water. The reseuvoir will animallyrec'eive 
dioEit 2‘< 000 (lOo cii, nntres. T)u* lieiglit of the barrage will be about 

ft. 

j) Tile 1 Mil agC'leset voir (Oe the (Hied Geroml wUieh can Indd 
y/ixxMXK) cii. metres, giving a *leli\viy *d 12 500 litres per scwsuid. The 
fight of tile dam is about 143 ft. 

Tlie area that could be iriigate<I with 4000 cu. m. |)er hwtare (cereals) 
"uld l>e alxnit roo 000 licctares situated chieAy bet\weii Kairoiiaii and 
onssta Tliis dam would admit of develojiing a force of 5 000 HF. Its con- 
iiiictioji wi>ul<l, iKiweVer. encountei certain technical dilficnlties, chiefly 
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in the displacement of the railway. In fact, the project necessitates the 
submersion of the Ralirmate tunnel. 

3) The systematization of the Medjerdah with the construction of 2 
large barrage-reservoirs at Oued Tessa and Testour and the utiUsation of 
the barrage-bridge of El-Bathan, which would allow of irrigating all the 
outskirts of Tunis and of 50000 hectares between Testour and Grotnbalia. 
The statistics of the areas to be irrigated and the quantities of water 
required indicate only 27 000 liect^ires for the ^ledjerdah for the first few 
years, but as the Testour reservoir will provide 430000000 cu. m.. the 
irrigation area can be afterwards increased by about 30 per cent. ^ 

The author gives interesting information regarding other projects of 
barrage-reservoirs to be constructed on the rivers Kasseb, lyitdlegue, Boul 
Kebir'^ Koceiiie, :Masri ( 0 . Mclah) and Chiba, and Sedjaiine, the execution, 
of which would allow of irrigating a large area. 

In conclusion, the author insists upon tlie urgent need for immediately 
constructing barrage-reservoirs in Tunis so that the country can replace 
or procure at least a part of the indispensable products tliat are generally 
lacking. 

737 - Irrigated Farms in Utah, U, S. A.-- s< c hi i of iiiis 

73S - Cultural Methods in Apple Orchards in Indiana, U. S. A. - Sat x... this 
Ri’tiew. 

730 - The Decomposition of Green and Stable Manures in Soil, — I'orTKR, r, s. aixi 
Snyder, R. S. (Asi^isUiiit Chiof and in S-ii! ClKiJii>lry, luwa State Collegt- 

Expcrimciit Stutiim), in the Journal of A^ricvliurtil HiH'urch, Vul. XI. Xe. i 3 »PP‘ & 77 - 6 ':)^ 
-j- 0 Figs f Bibliography of S Publications. V\'ashington, DccciiiImt 24, njiy. 

This paper is a continuation of previous studies (i) the principal aim of 
which was to determiue the rate of decomposition of original or added 
organic matter in soil liy estimating the amount of carbon dioxide evolved 
fiom manured soils. The last experiments were made in two series -- one 
with applications of calcium caibotiate, the other with liniing. 

The principal results show that the organic matter in .-oil dccomposc's 
more rapidly in soil treated with calcium carbonate or lime than in 
untreated soil. The decom])osltiou of the total organic matter of a soil 
treated with stable manure or green manure (clover or oats) is listened 
by the addition of calcium carbonate or lime. 

Stable manure seems to hasten slightly the decomposition of green 
manures accompanying it, and these two forms of manure help to preserve 
the lime in the soil. Xo appreciable difference was noted in the rapidity of 
decomposition of green manures when ap]jlied dry and as a line jM)wder 
or fresh and in large pieces. 

740 Sulphuric Acid and Fertiliser Industries in the United Kingdom, i. ihr Hou,.: 

»j Trade JoarHul, V..1. C, Xc», him, |.}», I,<.iu!wn, Miutli 7, i-u8. -- H, 

Chemkui TrthU- J'AO’nol and CluiKicvl En. inc(r. Vol, I,XIT, Xo. i(h( 7. pp. enj-jt-r 
London, <4, iqi?, — III. ,Uri;fc Lane A:ri(ii{iHr(il Jf’Unutl, Vid. CXIX 

Xo. 4511, p, 2gf;. Eoiulcii, itirch ir, i<;iS. 

A Conunittee was appointed by the Britisli Mini-'^ter of Munitions in 

(i) See R., Xn, f,. (Ed). 
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February 1917, to consider and report on the position oi the sulphuric acid 
and fertiliser trades as affected by the new acid plants which have been 
erected during the war by the Ministry of Munitions. 

From tlie report just issued it apjx^ars that the production of sulphate 
^f ammonia and of phosphatic manures before the war provided the 
principal outlets for sulphuric acid, these tw'o industries absorbing 
ibout 60 % of the pre-war production. 

In consequence of the progressive introduction of by-product coking 
:he output of ammonia was steadily increasing, and at the outbreak of 
.he war amounted to 400 000 tons per annum e.xpressed as sulphate. About 
15 % of ’this production was not marketed in the form of sulphate, but was 
converted into other ammonia products. The home consumption of sul- 
phate of ammonia for agricultural purposes was only 000 tons jxr annum, 
and the remainder was mainly exported. 

For some years before the war the nianufacture of sujrerphosphate in 
the United Kingdon was in a very unsettled condition owing to the rapidly 
increasing import a tioiis of forLOgn mamifac'ture and the gradual decline in 
the export trade. The export of superphos])hates had reached a maximum 
nf iCx) 000 tons in 1911, but had afterwards declined to 63 ooo tons in 1913. 
ihe cause of tiiis decffne is to be soiiglit partly in the erection of su|xr- 
]>iiosphate plant in countries wlhcli previously imported this fertiliser, and 
jjartlyin the competition of continental conrjtries which, with the aid of 
cheap by-product acid foni ziiic manufacture, and in some cases with 
bjxcially favourable freight conditions, succeeded in displacing their less 
lavourably situated Britisli comjxtitors. 

The United Kingdom possesses no natural a((vaiitages for the maiui- 
lacture of superphosphates, since both pyrites and phosphates have to be 
imported as raw materials. It is, tiierefore, mLtnral that wlientheconsumj}- 
■tion of siqxrphosphate in countries .-ueh as Spain and Portugal reaches a 
certain point, local manufacture is nndertnken, and, with the advantage 
of proximity to the raw material, soon succeeds in overcoming the com- 
i>etitioii of importeil sn|R‘rpho<|jhalc from less favonrablv situated 
C'Mintries. 

. The expansion ill the production of ammonia xiuring the war has 
been somewhat accelerated owing to its as.'»ociation with tlie by-product 
caking industry. The product inn of sulphate of ammonia lias, however, 
''iiffered a Lcmjidrary decline, owing to the diversion of large quantities 
"f ammonia to the production of nitrate of ammonia In view of the 
requiremenis of sutphuiic acid for exjdosives mamifacture, plants have 
lH?eii eroc'ted on a cimsiderable scale for tlie conver>ion of crude ammonia 
into concentrated anmioniacal liquor, A substantial prO]>ortion of the re- 
quirements nf ammonia for imuiitinns purjxiM-s have thus been purchased 
in a form which requires 1:0 sulphuric acid for its inaiiufacture. The total 
] 'reduction of sulphate has thus lx\m teiiporarily reduced from ^50 000 
tons to a little over 250 000 tons. 

At the same time, tlieto has been a large increase in the home consump- 
tion for agriniltural purposes, owing to the substitution of this fertili- 


lUi] 
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ser for nitrate of soda, the entire supply of which has been required for ex- 
plosives manufacture. The export trade has nearly disappeared, the only 
exports now allowed being relatively small quantities to Allied countries and 
British Possessions. 

The production of superphosphate has been greatly reduced during 
the war owing to the lack of sulphuric acid. The production of superphos- 
phate ill 1916 fell to about 500 000 tons, as^jonipared with about 800 o<^o 
tons in 1913. During the last few months, however, the paramount ne- 
cessity of increasir g the home-grown food supply has been reali^d, and steps 
have been taken to secure a large and immediate production of superphos- 
phate. Renewal and extension of superphosphate plant is accordingly 
proceeding at the present time with a view to recovering the lost ground 
as speedily as possible. 

After hearing the evidence and considering tJie figures which liave been 
laid before them, the Committee concluded that by far the most important 
prospect of utilising the increased quantities of acid is in the manufacture 
of artificial fertilisers. 

With regard to sulphate of aiiimonia, wiiicli before the war was 
largely an export trade, it is probable that the inqxtus which has Ix-eii given 
ho home consumption will continue to be felt. It must be remembered, 
tow' ever, tliat the probable increased home consumption, will to a ve-ry large 
extent be pro\uded by a reduction of the export of this fertiliser belbw the 
pre-W'ar figures. The limiting factor is at prese nt the amount of coal carbon- 
ised in connection wdtii recovery plant, and the acid consumption for sul- 
phate manufacture bears a direct relation to this quaritity,and not to the 
home consumption. DuAng the war, although every effort has been made 
to extend by-product coking plants, the ii:crea.sed production of ammonia 
has only been about 7 per cent. The coke-oven industry may be expected tv) 
absorb larger quantities of acid during the years following the W'ar, but the 
increase can hardly be considered of much importance to the acid .siluatiom 

The manufacture of ammonia from atmospheric nitrogen by llu- 
cyanamide process and by the Haber proce.ss inuy ultimately assume 
importance in the United Kingdom, but as the suoce.ss of these* processes is 
conditional upon the provision of cheap pow'er, and as tlie processes are as 
}et undeveloped they cannot be so important a factor as to influence to anv 
marked extent the conditions immediately following upon the cessation of 
hostilities. On the other hand, tlie iritroduction of synthetic methods for 
the production of nitric acid, which arc i.ow in early stage s of o|)eralioii, 
tends to diminish the consumption of sulphuric acid for the inaimfaetnrr 
of nitric acid. 


ihe Committee have fouled that the immediate increase* in the consiiiup- 
non of acid after the war is almost wholly a question of the development oi 
the superphosphate industry. They Iiave accordingly considered evi<ience 
^ k ki^^^ cultural e.\perts and from fertiliser manufacturers a.s to the 
probable post-war position. It is evident from the opinion of these wit- 

™ ‘1"^' of nianufacturiiig facilities, that the 

greatly extended use of phosphatic manures isboth economically profitable 
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ajid essential for the efficient cultivation of the land. The extent to whiclj 
{iuch extended use will in fact take place depends mainly upon the agricul- 
turdl policy of the Government. Prof. T. H. Middleton, Beputy Director 
General of the Food Production Department, submitted to the Committee 
an estimate of the post-war increase of fertilisers based on the assumption 
that 3 600 000 acres of arable land would be added to the existing area in 
the United Kingdom and that a larger proportion of the grass land would 
be manured. This estimate further indicated that an additional quantity 
of 620 ooo tons of superphosphate and 629 000 tons of basic slag could with 
advantage be used. This increased quantity of superphosphate would 
correspo’nd to the absorption of 200 uuo tons of sulphuric acid. 

The available supply of basic slag is not likely to approach the figure 
mentioned above, but as this phosphatic manure can to a considerable 
extent be replaced by superphosphate, it is evident that a much larger quatj- 
tity of sujierphosphatc could be employed if it were available. 

It has been difficult to obtain any exact data regarding the question 
of the future export market for suix-'rphosphate. The export trade has 
rleclincd, and fertiliser manufacturers themselves do not appear to antici- 
pate any considerable revival. It would , therefore, be unwise to count uix)n 
the export trade [is ji means of ])ernianently reducing the surplus of 
sulphuric acid to any extent, although in the years immediately succeeding 
the war Belgium may be a large buyer. 

In view of the proved ;igricultural need for greater quantities 
of fertilisers, the Committee are of opinion that the large surplus of 
'-iilphuric [icid jdant wliich will lx come available at the end of the "war 
provides an apportimity of an altogether exceptional nature for the 
(levelopnieiit of a vigorous agricultural policy in relation to the efficient 
cultivation of the soil, H[U'ing regard, therefore, for the guarantees 
which arc given to the farmer under the Corn Production Act, the 
Committee recommend that the powers pronded by Section 9 of the Avi 
should be widely used to enforce the ade(]natc use of fertilisers. 

In conclusion, tlic following recommendations [ire made for providing 
:ui outlet for the surplus sulphuric acid which may lx exqxctcd over the 
pre-war production as regards tlie production of fertilisers : — 

a) That in the exercise of any com])nIsory powers given by the Corn 
Production Act every possible step sliould lx taken to extend the use of 
fertilisers. 

&) That in every way — by lectures, by practical demonstrations, and 
by ex|xriment.s carried out at Govern me nt expense on plots easily 
accessible in various parts of the countr>' — fanners should be encouraged 
and educated in the increased use of fertilisers. 

c) That arrangements should be made with shipping, railway, and 
canal companies for cheap and adequate transport of raw materials, acid, 
aiul fertilisers, and tliat cheap freights should be arriingod for the carriage 
of fertilisers to any part of the Empire or any Allied or neutral country 
where an opening for ,i market may offer. 
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741 - Some Availability Studies with Ammonium Phosphate and its Chemical and 
Biological Eflscts upon the Soil (i) - Aluson, F. K. , m Sml Science, Vol. V. No. i, 
PP 10 Figs. + Bibliogmphy of 36 publications. Killimorc, January, 1918.. 

The investigations were carried out with " Ainiiio-Plios ”, an ammonium 
phosphate fertiliser prepared by the American Cyanamide Company. It 
consists of ground mineral phosphate mixed vvith sufficient sulphuric acid 
to free all the phosphoric acid, which is removed by filtration and washing. 
Gaseous ammonia is produced by steaming crude calcium cyanamide in an 
autoclave under a pressure of several atmospheres ; the ammonia is bubbled 
into the phosphoric acid until it is cojiverted chiefly into di-ammonium phos- 
phate, though at the same time some citrate -insoluble iron and aluminium 
ammonium phosphates are formed. Phosphoric acid is then added, us- 
ing methyl orange as an iiidicator, till the proportion of mono-amnioniunt 
phosphate is attained which will make the insoluble phosphates assimil- 
able. When evaporated to dryness the solution gives a commercial product. 
” Aiunio-Phos ”, a light grey material resembling superphosphate. 

Up to the present nearly all the investigations on the use of aiumoiiiuni 
salts as fertilisers have been made with ammonium sul])liate or other salts, 
but never with ammonium phos])hate 011 account of its high price. Now 
that a satisfactory method has been found for producing it commercially 
it is important to determine the conditions under \vliichtlfis fertiliser gives 
the best results and the quantities in which it may be a])|)lied safely and eco- 
nomically to various crops. 

According to the author’s tests commercial amnioriium phosphate fer- 
tiliser contains about 13.5 % ammonia and 43 % phosphoric acid, 96.5 
of which is sohil)le in water and citrate. The nitrification of ammonium 
phosphate is similar to that of ammoniuni siil[)hate, but the ammonifica- 
tion differs. Soil fungi utilise' the various nitrogenous compounds tested 
in the following decreasing order : - - ammoniuni phosphate, aniinoniiiui 
carbonate, ammonium sulphate, urea, ammonium nitrate, sodium nitrate 
On an average the nitrogen recovered from a sandy soil after .■>«ix har- 
vests (one of barley, four of buckwheat and one of maize) was : 65.88 % for 
ammoniuni pho.sphate, 61.10 % for ammoniiirn sulphate, 43.74 % for drier! 
blood, and 41.19 % for cottonseed meal. In a loam soil the recovery wa- 
respectively : — 48.46 %, 50.42 %, 42.51 %, and .Vj.49 %• Liming increased 
the nitrogen recover^’' and. the crop yield was in relation to this rati" 
except under very acid conditions, when ammonium sulphate gave a 
higher uitrogeii recovery than phosphate, but a much smaller crop. Tli*- 
author l:>eUeves the relatively low nitrogen recovery is due to the loss of 
free nitrogen or ammonia through the soil as well as through the plants, Tlic 
increased lime requirement per acre re.sulting from the resiiective applica- 
tions was : — for ammonium sulphate 794 lb., ammonium pliosphate 523 
lb., dried blood 263 lb., and cottonseed meal 113 lb. 

Pot experiments showed an almo.st equal utilisation of nitrogen for 
commercial ammonium phospliate. its aqueous extract and sodium nitrate. 

( I ) Sot i?, , 1 91 6, No . j-j ( 'j 
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Only the water insoluble ammonium phosphate gave a slightly lower yield 
than the other forms of nitrogen. Greenhouse experiments did not, on an 
average, show great differences in the availability of tlie phosphorus of the 
anmiouium phosphate, superphosphate or basic slag. In very acid soils 
^uperphosphate was sometimes superior to ammonium phosphate as a 
source of phosphorus because it does not appreciably increase the acidity 
which ammonium phosphate does increase. 

Germination experiments showed that, with equal quantities of nitro- 
gen, ammonium phosphate has a toxicity equal to that of- ammonium sul- 
phate, but inferior to that of sodium nitrate and ammoiiiLini chloride, when 
iipplied in high concentrations. In very sandy soils toxicity is obtained 
withViol^^e amount of fertiliser required in clay or silt soils. The toxic 
action of commercial amnionium phospliatc docs not exceed that of pure 
nioiio-amiiioiiium phosphate. As regards tlie action of the various nitrogen- 
DUS and phosplioric fertilisers on germination, liming decreased the growth 
of maize when the fertiliser was applied in small quantities, and increased 
tire gro^vth when large quantities of fertiliser were used. As a rule mixing 
fertilisers did not lessen the toxic effeCt. Maize, buckwheat, barley, wheat 
and oats resist heavy applications of fertiliser, but vetch, ra|:)e, and cowjxra 
are relatively susceptible 

Under laboratory conditions the effect of fertilisers applied to 200 gni. 
of soil in glasses, was the same ^\'hether they were uniformly mixed with the 
Ndil or placed in direct contact with tlie seed. Under field conditions appli- 
c<itions of 100 lb. of ammonium phosphate acre in rows did not liarm 
maize, but applications of 150 lb. proved slightly injurious. 

In conclusion it may ])e said that ammonium phospluite has as a rule 
tile same nitrogen value as ammonium siil])hate and the same phosphorus 
value as sutxrphr>sphate, and might be used to replace these two fertilisers. 
The few exceptions, under abnoriUiil conditions, do not alter this conclusion, 
all the more so Ix^causi^ ammonium ])hosp]iate is rapidly nitrified and 
utilised by micro-organisms and ])lants. The fertiliser resembles am- 
monium sulpliate in its toxic effects when ajiplied in high concen- 
trations, and is slightly less toxic than sodium nitrate. As with other 
'filuble fertilisers care must be exercised in the amount used when it is 
applied in drills. 

,1-' - The Identification of Grasses by their Vegetative Characters.— CAkkjKxLvM.w. 

{.tj^ronoinisl ill in 5. I^cf'ttrimcfftof , 

pp, 10 -t- 60 Washinjrtt'H, J.imuin 10, lyi*. 

An attempt is made to identify grasses by the vegetative cliaracters 
of their structure and of some special organs of the root, stem, and leaf, so 
tliat the inflorcseeiice is not required for tliis pur]>osc. Many attempts have 
lM:en made prevfiously to do tliis, especially by McAlpint:, Ward, vStebuer 
and ScHROTER, and Perci val. The author follow's in part Percival’s method, 
.md gives a dichotomous table of 56 species which arc classified and 
illustrated in the bulletin. 


[ 141041 ] 
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743 - Composition of Citrus Leaves at Various Stages of Mottling (i).- jiwsExf.c, A. 

(Asi^istiint ill Plant JIalnutrition, Oflke of Biophysical Investigations, Bureau of 

Plant Industry, U, S. Dept, of AkTic.), iti the Journal of A;riculiural l^cseanh, Vol, IX. 

No. 6, p]>, 1 ,s7-iOC*. Bibliography t*f 1 1 rnblioatioiis. Washington, D. C. , M^iy 7 , lyiy. 

Previous studies of tlie soil factors influencing the mottling of Citrus 
leaves in southern California liave sliowii that the percentage of mottling 
of the Citrus leaves varies inversely with the humus content of soils in Citrus 
groves ; that decomposing organic mater increases tlie amounts of soluble 
Llts in the soil; and that a system of basin mulching in Citrus groves, 
especially on certain soil types, has produced aiuniprovenu‘nt in tree growth 
and fruit setting in comparison with the furrow system of irrigation and stir- 
face cultivation. 

The purpose of the study here re]iortcd was to .sec if mottled Citrus 
leaves showed a deliciency of the mineral elements dircclly affecting chhm)- 
])hyll formation. 

It was found that very badly mottled orange and lemon leaves con- 
tained higher percentages of iron, calcium, magnesium, and plios]>horic 
acid than healthy leaves, the average percentage of the entire leaf being 
considered. The leaves in the medium stages of mottling sometimes con- 
tained more and sometimes less of these elements than healthy leaves. 

In nearly all cases the midribs of the healthy leaves contained less of 
the above mentioned elements than the niesophyll tissue.. In badly mot- 
tled leaves the midribs contained a higher percentage of calcium than the 
mesophyll tissue, usually as much magnesium, and usually more i)hosphoiic 
acid. 

With very few minor exceptions, the leaf steins contained le.ss iron, 
calcium, and magnesium than either the midrib or mesophyll area in both 
healthy and mottled leaves. The percentages of ealeiuin, magnesium, and 
phosphoric acid, however, increased in tlie leaf steins of bailly iiu>ttlcd 
Citrus leaves, but ustudly not in the medium mottled leaves. 

Old leaves contained higher percentages of calcium and magnesium 
than new leaves not fully grown. 

In alltheCitrusleaves analyzed, the phos])honc acid was quite uniformly 
distributed in the midribs, the mesophyll tissue and the leaf stems (re- 
gardless of age or stage of mottling), indicating tliat jdiosjihmic acid is 
early and freely transferred throngli the conducting tissue to the mewv 
pliyll areas. S.harply outlined yellow spots in the mesnjihyll areas <if orange 
leaves contained less calcium, magnesium, and phns])hnric acid than tlie 
green parts (mostly veins) of the leaves. 

Judged by a comparison of the average iXfrceiitages of the inorganic 
elements determined in healthy Citrus leaves and in lea^’es in the mcdnini 
stages of mottling, the data obtained did not show thar the initial mottfing 
could be accounted for by deficiency in the transfer of the iron, calcium 
mj^nesium, and phosphoric acid from the conducting system of tlie leaf stem 
and midrib to the niesophyll ti.^.sue. On the otfier hand, sharply localized 
yellow areasin old orange leaves contained less of these elements tliati tlu 

(r) 9 eeals»j/? February 1918, No. 173. (Erf.) 
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ucijoiiiiiijL* grccii areas (mostly veins), but wiietlier that relation obtaiiieO in 
the initial stage of nit)ttling was not dcterminul, In vay badly mottles! 
Citrus leaves there was in general an increas<^ in the ix^rceiitage of these 
(.‘lements in the eoiuiueting tissues, including the leaf steins, indicating diffi- 
culty ill their transfer to the mesojihyll tissues in very advanced stage ; of 
mottling, probably because the leaf had become functionless. 

Green leaves and the green parts of spotted leaves of the golden privet 
{IJ^ustfwn uureu) contained about twice as mucli caluum and appreciably 
more inagnesiiini than the )'cl!ow leaves. Yellow leaves and the yellow 
parts of s])otted leaves contained more iron than and about 2.5 times as 
much pliosphnrie acid as Die green leaves or green jmrts of spotted leaves, 
f/cat steins of green jirivet leaves contained lower jiercentages of iron, 
calcium, niagiiesiuin, and ])lu»s))hoiic acid than the leaves. I^eaf stems 
uf yellow jnivet leaves contained about ojie-hylf much jiliosphoiic acid 
as Die leaves; Die ])cregntages of iron and magnesium were about the 
same, wliilethe leaf sterns conleiiud more calcium tlian tfu leaves. The 
K af stems of yell(tw privet leaves contained higher ]>eTcentageMd calcium 
and magnesium than the leaf stems of green privet leaves. 

7.14 - TTie Fats and Fatty Acids of the Grain Soi^hums. — i^ancis, c k mv] Ekiudu- 

M\>rN', \V 7 i'r , in O^/eVpjna A.;niH!tural roiii .)/i'(:l2i7iiir/7/ Collf :e, A^^ricuJiuTiil F.tpcrimtr’l 

Sii^Uon, SitllWi’Ui, 0 ^! thinfut, RulUtin Nc. i i r, i \ }>p . i I-ii; , \ T.mit-s, SuJhv.ilfT, Ok!., 

OrtdiKT, 

Six fatty acids have Ikcu shown to lie presemt in kafir, feterita and milo 
fat, namely: oleic and liiiole-ic, stearic and ])alin[tic. butyric and formic, 
iircdoniinating in tlie orde-r giveMi, Traces of saturated acids higher than 
stearic acid are present in kalir and milo fat. The tables given by the 
authors show that the ]>)ivsieal and eiieinical constants of the fats and fatty 
ucids of kalir, feterita and milo are similar. The jvrcvntages of fat (ffitained 
hy the e.xtraction method were as follows : feterita So; milo 2,5j-2.bi: 

kafir 0.89. 

715 - TheChyraase otSoIanum deagnifoUum. - Huuassky, a iKnirmaui oi 

riresiulu^y an<l Hiochfinisiry, C pmcll Univors-it} , Ithaca), in Ihf fonrynU of 

Chiffilstry, Vol. XXVII, No. r, pp nivi'>y }hlnnK>re, M<I., 1916, 

In Xew Mexico and Arizona the berries of Sohnium claca^ni/oh'itm 
are used as a substitute for rennet in the coagulation of milk. By means of 
maceration and precipitation witli acetone the writer has extracted from 
ihe mature iK^rrries a chyinase whicli jwsse.ssthe following properties It 
coagulates Iroiled natural milk without addition of calcium chloride. It 
proved more resistant to heat than animal reiiniii. In tests conducted 
lietween jyaiid 55®C. Die time of coagulation was inversely projx>rtionaI to 
the quantity of tlie enzyme, other conditions Ix'iiig constant, Increase of 
teiiqx'rature had tlie effect of increasing the rapidity of coagulation, but it 
also inactivated the enzyme. The optiuuiiu teinjx^raturc was 84'’C,, in a 
dilution of one jiart of the solid enzyme preparation to 20 000 parts of milk, 
eoaguktion taking place in about i mimite. In a dilution ofi : loooo^t 
coagulation occurred in 10 minutes the enzyme Ix’ing obviously inacDvat- 

[ 14 ) 441 ^ 
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ed in tlie liigher dilution by the longer exposure to heat, Preliniinary tests 
failed to discover any pronounced peptic or tryptic actioii of the extract. 

7 16 “ New Observations on the Degradation oi Inulin and ** Inulids in Chicoiy 

Roots.— B. iinU VTOLh'V, J., in C('»i/>/ts rcndits des Sianccs de I Academie (Us 
Sciences, Vol. CI^XVI, Ko. lo, pp. 8-430. I'aiis, :Miirch, 11, 1918. 

Ill a previous paper (i) the authors showed that under the influence 
of diastases the imilin of chicory roots is gradually degraded to a hexose 
form, passing through the iuteriuediate nou-reducing but fermentable 
forms which they have called “ inulids 

'LMie authors have followed tlic degradation vi the inulids in tjie root 
during its preservation by the use of two \'easts differing greatly in their 
action on these compounds:- l) Schizosacchdromyces Pom be. which has 
no action on iunlin. but attacks all the inulids derived from it ; 2) a Bur- 
gundy yeast whieh attacks only the least coiulensed inulids and the pro- 
ducts of their hydrolysis. The juice of routs harvested in October and De- 
cember and the juice of the same roots after they had been stored for a 
month were fermented comparatively mth these two yeasts. 

The inulids may thus be divided into two grou])s according to their 
fermentation characters and their successive degradations be observed 
according to the yeast used — P'or P. 

Ri'siills (fhhiiHcd mill rods lutivi'slcd ni Oili'lu'r (hi inhc f>l nhiih u’iis 

mined inuHi'diiilcIv (I) iind tcatun ’( monfli resnils hased on io(> 

oi mr'xdivdrdfcs, 

I 11 Dififerciue 

Miitkr ftrinenlcd by VL'ast JC 8 ^ 3-3 

r 7 .V‘) 35. «» 

DilTcruiuc fp iuiUiLb) 17 4 2.7 

It is seen that during the month’s storage the amount of B imllid^ 
increased hy 22.3. It is ])robable that these B inniids werg ilerived from 
the P inulids ; as these increased by 2.7 and could (ndy be derived freun the 
inulin, more P inniids formed tlian disa])]}cared. This result may vary 
with the date of the harvest, for the autJior.s notieed that in the December 
r<iots kept for a month less P inulids were formed than disajjpe-ared. 

To sum up, for October roots, luu gm. nf total carbohydrates ^ive : 

)mcr 



at Ihe 

iiflcr 



I iiftiUi 

Unfernu-iit.'ible inn] in 

44.2 

2 1.4 

luulidij leniiciited liy I’oiiditr only ... 

i;.4 

Jo.l 

Tnmsforuied P imilid^ fennetilcd by I! 


.’J.l 

Jriitial itiuli<li feniKiUfrd by U , 

.33..' 

3.3.5 

t’udetennmed matter 

■ ■ 4.9 

2.7 


IOC»,0 luo.o 

See R., Occ,, 191;, N(.i, — I’nr hmlin in pl;uit< see R April, ini' 

No, 399. (7:V) 
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The same experiments and calculations for Decetnber rotjts j^avc : - 

Juit’c 



at the 

after 


beginnitt^ • 

I month 

t’lifeniicnUibk- iiiuliii 

• ‘ • 301 

20.3 

Iiiullds fermented bv 1 '. only 

■ • ■ 17..^ 

15.2 

Trunsfornied J’ inulids fenneiite<l ijy 11 


II . 8 

Initial intilid? fcTinenled 1 n Ji ... 

■ • ■ 52 3 

52. ^ 


'V - 

rj .6 


747 - The Relation of Amide Nitrogen to the Nitrogen Metabolism of the Pea Plant — 

SuKE, B.^r^ett nii'ri' 0 T]iS(;HAAt,\V. K, f DcpHilmcnl of Af’riiriiUiiT.iICbeniistry, Univtr* 
sify of Wist.'oii'^in, M uli-nii), in The Jounml of Biofu iiol Chcvn^fry, VjI. XXVI Sit. 2 , 
PP- .'':^5-5i 8,3 JSitltiniojv, Mrl. , S»'i)U-inl.-H-r, 

In studies of nitrogen metabolism m jilants. one of iIk- most stiikin;: 
observations has been that asparat;ine accuiiiulates to a considerable extent 
in shoots of grovvin}^ seedlinj^s, esj^ecially when cerininated in the dark for 2 
t<t 3 weeks, but disappears durins^ later j^rowth, 

' Tills observation lias been the subject of much discussion. Different 
tJieories luive been proposed to ex])]ai 11 the physiological lole of asparagine 
and the chemicjil prrcts?>;es invrilved in its aecunndafion in jdant meta- 
bolism, blit the ])roblem has not yet been definitely solved. 

ihe pnrjiose of the ]»reseiit invtstigation was to determine whetlier, 
during germinati*'!!, tliere is a direct relati< 11 latween tlie disa]>pearanee 
of atnino-aeids and the accunuihition«of amides, as deti imined bv inethrds 
more strictly quantitative than tlmsc formerly used. 

About 400 gill, of air dried ]H'as were soaked for about J 2 hours in tlis- 
tilied Water and ])lanted in sand in a greenhouse. The san<l was watered 
with distilled water daily. The seedlings were ]iartially etiolated for the 
piirjxise of stimulating tlie aceumulation (d' amides by retarding photo- 
synthesis. A first erop was liarvesled after 5 days <if growth, a second 
after 13. another after 19, Uriel the last after Jb days. 

Tile main observations may be summarized as follows : — 

After 2b days the total nitrogen m<ire than doubled in jicreviitage in 
tile slioot. This was possible only wlieai carbohydrate devoni|X)sitioii 
was more rapid than protein disintegration, and indicates lliat during the 
iMrly stages of giowtli of the etiolated pea jtlaiit. the siioot is the seat of 
r<i])id carboliydrate catabolism. 

ihe total nitrogen somewdiat decreased in the cotyledon and, during 
i-arlier stages of growth, a-aniinu-acids ae'eumulated in the cotyledon even 
to greater extent than in the shoot. This i i id i elates that catabolism is the 
predominant type of change in ])rotein material of the cotyledon during 
.germination. 

Iht water-soluble nitrogen maintained a rather constant profxirtion of 
the total nitrogen throughout the period of growTh investigated with the 
e xception of the first stage, when it accumulated to a considerable extent. 
Ammonia was present only in traces in the seed, but accumulated as 

[T4«-I4J3 
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germination advanced 
to amide nitrogen, bnt 


It fluctuated in the cotyledon somewhat parallel 
in tJie slioot it decreased while amide nitrogen 


Amides accumulated in tlie shoot thronglKiiit all the different stages of 
..enninatioii, but not in such large proportiuiis as jirevious nivestigators have 
reixutcd This may be due to the faulty methods of analysis formerly em- 
pioved. In the cotyledon the amide nitrogen fluctuated somewhat at early 
stages, but later increased remarkably, while a-amino-aoids were disa])- 

pcariiig rapidly. . 

Amides accuiiudated while ciirboliydrates and unimoiiiii docreased. 
It may be inferred that they were ])roduccd syntheticallj from the latter 
compounds. The evidence for such a view frv>m this study, however, is in- 
sufficient to 1)c coiiehisive. 

a amino-acids acc\umdated rapidly, especially in the cotyledon dimng 
the earlier stages of growth. In t.he later stages of growth they decreased 
considerably iii't. ho shoot and disappeared rapidly and coinjilctely from the 
cotyledon . 

The accniiinlatioii of amides simultaneously with the decrease of 
a -amino-acids and ammonia in the shoot indicates that a-amino-acirls 
serve for amide production in the nitrogen metab(dism of the etiolated pea 
plant. 


748- The Effect of One Plant on Another. — picklking, spencmk, in Annuls of Botany, 

Vol. XXXI No. 122, pp. 1S1-1S7 -p 3 London. April, vfi?. 

As a result of numerous investigations started in 1895 the author noted 
the injurious effect which one plant may liave on another. In a series of pot 
experiments he found the following species to be subject to such influence ; — 
apple, pear, cherry, plum, six kinds of forest trees, mustard, tobacco, to- 
matoes, barley, clover and two varieties of grasses. The plants exercising 
the injurious effect were apple seedlings, mustard, tobacco, tomato, two 
varieties of clover and sixteen varieties of grasses. 

Some plants can exercise this action on other indivdduals of their own 
species ; this is the case with tobacco, tomato, mustard and apple. This may 
be compared with the well-known phenomenon of the bad development of a 
young plant near an older one. The author lielieves that the roots of the 
plant exercising the injurious influence secrete a toxic substance. Recent 
experiments confirmed this theory. He made tliree pot experiments with 
mustard. On the surface of the first i>ot was placed a tray containing soil, 
and so perforated that the water percolated through to the pot below. In 
this case growth was normal and there was no injurious effect. In the 
second test a crop of mustard was growm in the tray, but the holes were 
.stopped and the water »for the plants in the i>ot below was given to them 
direct. Growth was also normal in this ease. The conditions in the third 
test were similar to those of the secontl, except tlnit the holes were left 
open and the water for the plants below only reached them after having 
passed through the tray. In this test the growth of the mustard in the 
large pot was reduced io of the normul ^rou'fli. 



n,ANT BREKDINO 


805 


Tlie extent of this action varies greatly ; in pot experiments reduction 
in growth varies from 6 to 97 % ; in field experinrents with trees it may be 
very small or sufficient to kill the plant. 

Attempts liave been made to explain this phenomenon by many hypo- 
theses, such as rapid exhaustion of the soil, etc., but they have all been re- 
jected. The toxic substance which appears to cause the action oxidises 
rapidly ; water containing it los(*s its toxic propertii^s when exposed to the 
air for 24 hours. 

749 ■- Selection of Wheat in Ontario, Canada. — zavuz, 0. in tiie Oniatio i)ipinim »t 

of Agriculture, A^'n'cnllurul BuUeiUi 2^)?, pp, 30 Toioiito (Ontariri), 

I'cbiuary, 1918. 

Winter wheat i) TJic mass selection method is still followul by 
the Canadian Seed Orowers' Association and by some exjx-nmeiit stations. 
Sevd obtained in the tliird year after tliree successive se]eclio,.s is K)Id as 
;i guaranteed se-lecUd ]jr(<duct. 

2) An excellent examjde of tlie results <d individual .st-ledion is shovMi 
liv tlie winter wheat Dawson'.s (Vdden Chaff derived from .1 ]>l3nt isolated 
ii>i88r near Paris, Ontario. This plant, remarkable in the midst of lodgtd 
wJieat on account of the streiigth ami elasticity of it.s straw, whicJi prevented 
its lodging, transmitted its character to its descendants, \Thicli iniw form 
Diie <d the favourite wheal varieties. By individual selcctionof the variety 
Ini])fcrial Anil>er a pure line wa.s obtained with a yield exceeding tliat of 
tlx* parent variety by 3.Q bushels per acre. 

3) The hybrids Dawson's X Tasmania Red, Daws^ui’s x Bulgarian ami 
Dawson's X Turkey Red gave in all iMses an average grain yield superior to 
tliat of tile jiarent plants. 

The cress Dawsmi's X Bulgaiia.i gave a new variety, 0 , A. C. Xo. lu^. 
which, during 6 years, gave an average of 45,0 bushels ]aT aere,». e., 4.2 inish- 
elsimjrethan DaW’son's ami 7.3 bushels mure than Bulgarian, Not oaly 
<Iid 0 . A. C. exceed the yikhl of l>oth its jiarent plants* hut it also exceeded 
Die otlur varieties niore widely gr<ovn in Ontario -- ImjA-rial Amlxr, 
KJiarkov and Yaroslaf. The iieW' varietv is beardless, like Dawson’s ami 
jias white glumes, like Biiigarian. 

In addition to these selection ex])triments numerous tests were made 
on yield, resistance to rust and lodging, wath the foljf/wing results ; -- 

Tile average grain yields for 5 years were: -- Imperial Anibi-r, 45, vS 
busliels ]ier acre; Wnukov, 437 bushels; Ibllespie Red, 45.2 bushels ; 
MeBean s Golden Chaff, 45.1 InrDa ls; '^u^e'an Island. 42 <) bushels; Grand 
l’nze,44,7 bushels; American Banner, 44 {> bushels. TIuse are the varietits 
he>l suited to tlu' distiicl, Theiss, KharkdV, Tuscan Island. Varcis],)f and 
Itiiiatka Were freest from in.st ; Tystofte Smaa .oul Mclkan’s Cmlden Chaff 
Were both batlly atlacktd. I >a\vson’s Golden Chaff, American Banner. Im- 
])eiial Amber, Michigan Amber, Merhersem ami Sr'ott were the earliest varie- 
ties. The varieties with t lie weakest st raw* and, eonsequeiitly. most subjcv't 
t't h'dging, were Banatka, Theiss, Crimemi Rod, Creiievd and Kharkov. 

Spring wheat. i) A new iiybrid obtained by crossing the Red Fife 
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and Herison Bearded varieties gave, on a hve year average a y=eld (40.7 
buH per acre) superior to any of the spring varieties tested in Ontario. 

'ke results are given of numerous selection experiments with spring 
and winter wheat and rye, all of which confirm tl.e influence of selection 
of the largest and heaviest seed on the crop. 

-,o Increased Self-Fertilisation of Petkuser Rye by Pure Line Selection, in the 
Netherlands. - MEVre. C..vniuN' n., in C,.U.u«. Y«r XXX, N'n. ss:;, W- M-IO. 

Wagemoi^en, loi!:*. i *. i 

In 1015 the author sorted out ^ars ot 1 etkuser rye iii older to de- 
terniine whether distinct and improved tyix-s could lx isolated by pure 
line selection. The results are of .special interest with regard to the self- 

fertilisation of rye (i). i ^ 

In IQi6 the plants of each strain were divided into three groups 
plants freely exposed to cioss-iJ<dlinisatioii ; 2) plants the inflorescences 
of wliicli iveie partially isolated with nuislin. the web being coarse enough 
to let pass a ocitain anioniit of pollen carried by the i\ind , 3) plants the 
inflorescences of which were completely isolated with parchment. 

In 1917 the ears of a certain inimber of descemlants of each of these 
three »noups were completelv isolated be lore flowering by bags of parch- 
ment.'' The plants thus siibjc'ctcd to h>rccd self-fertilisation slinwed marked 
differerces in the percentage of setting. Some, as those of line 3. had 
as much as 57 seeds per ear, whereas others did not produce as much as 
a single .seed. Idnc 3 was remarkahle for its high degree of self-fertilisa- 
tion.^vith an average of about 20 seeds jier ear. It is, therefore, possible 
by pure line selection to isfflate types of rye nith a degree of self-fertility 
much above the normal. 

The author intends to coivUuue this selection u ork takir.g into considera- 
tion the shape and colour of the ear. The original niiuiber of strains has 
been gradually reduced to three - X«js. jS. 37 and 3 -by successive elimina- 
tion of the worthless ones. Tine 28 has an ear with square section of the 
real Petkuser type. Tine 37 is cliaracteiised by a special colour of the un- 
ripe ear and by a tendency to produce three seeds per spikelct , w hich makes 
it very broad and compact. As has Ix-eii already said, line 3 ranks first in 
self-fertilisation. 


751 Selection Experiments with Two Cultivated Oats According to the Position 
of the Seed in the Spikelet, in France. -- rexs-ri.r, i,. u»<i yrii cr.iv, in Annohs ii,-s 

sciences nc.ln-eelies, Vul. XX, Nu-. i-^), pp. 1 1 TaUU,-? -‘-o Uaris, i^i"- 

The spikelets rjf oats are composed of a variable uumlx-r of alternate 
flowers which may be arranged as follo\^s : --- 

1) Two fertile flowers, internal and external, and a much larger ainl 
more membraneous sterile flower; 

2) Three fertile flowers, one of vsiiicli, known :is " intermeiliary ”, is 
Ixjtween the external and internal flowers ; 


|i) The liegrei* of self-fi‘rtiH^Ttion of ryu is way low ; tlv.- of setting in 

fcrtiliscd plants rarely execUs 5%. Sec K. I-M)., laiS, No, i (f*. ih'd). 

[7 4»-J5l] 



3) A single fertile flower called single "’flo'wer.and one rudimentary 
sterile flower ; the former represents the external flower of the preceding 

Four very different kinds of seed correspond to the various flowers :~ 
^^) external; i) single; c) intermediary ;^) internal. The size, morpholo- 
gical peculiarities and proportion of these seeds serve to differentiate the 
principal varieties of cultivated oats, It is generally admitted that the 
external seeds are heavier than tlu.‘ internal ones, but the kernel is not so 
]iluinp. As regards weight and construction single seeds closely resemble 
external seeds, intermediary seeds internal ones. 

This has been .shown by the work of various authors (chiefly Dexaiffe 
& SiRODOT, Di tfour) . but up to the prese nt no in vestigation appears to have 
l>ccn made iiito the agricultural vali;c of these different seeds and the 
possibility of u selection based on their separation , and the advantages to 
!)e denved therefrom. Nevertheless, the very position of these different 
seeds on the inflorescence and their resj)cctive ^le^■eh)pment seems to show 
tliat there exists l>et\veen them, in addition to their morphological 
differences, physiological differences (.a])able of being transmitted to their 
descendants. 

In order to solve this question the aiitliors undertook from loio to loi ; 
a Set of experiments the results of which they now give. 

In the first place, from a commercial lot of the two varieties. Canadian 
u lute oats and Brie black oats, i ooo seeds were chosen at random, and di- 
\ided into the four above mentioned groups to determine the pro|X)rtion. 
A predominance of intermediary sc*cds was found in the white cats, and of 
external ones in the black oats. 

An equal number (300) of the sc^eds of tuch group and the original mix- 
ture was sown in separate plots in order to determine the yield and charac- 
tris of the descendants. The yields of the four groups (l-IV) and the 
"liginal mixture (\^ were : 

White outs. — I) 245 gm. ; 11 ) los gni. ; HI) 175 gim ; IV) 215 gm • 
V) 210 gm. 

Blackouts. - - I) 135 gni. ; Ilj 2:^(1 gni. ; UI) 161) gm. ; IV) r ;o gm, ; 
\) iSo gm. 

In white oats, tlierefore. the external seed gave the highest yields, in 
hhek oats tlie single seeds. This shows that the i>o.rition of the seed on 
the spikelct docs not itifluence the yield. 

It was of interest to know whether the descendants of the external seeds 
"1 white oats and the single seeds of black oats wete resj>ectivelv richer in 
■eternal st‘c<ls and single s^tds, ami, couseipiently more productive tlmn the 
intent variety. lo tt'^t tliis the descendauts of each oi the alwx'e groups 
"f sc'cd wen. sorted in l(>li witli. the following results : in white oats tlie 
st'cd p)redomiuated iu the desceiidants of eacli group, being most 
iatnierous in those.of the internal seeds. In black oats, on the contrarx', 
the external seeds predominated, reacliing their maximum in the 
■lescendants of the \nieYmediar\ seeds. Thus, in sprite of selection, the 
MUic t\q)c of seed (single in wlnte oats, external in black oats} was 



PLANT DRiaCiUNO 


808 


predominant in all the groups. Moreover, selection did not accentuate 
or even preserve, the character which it should have j^ipetiiated, for 
the number of seeds in each category was ahont the same from whatever 
kind of seed it was derived. 

The inefficiency of the selection was also clear when the composition 
of the descendants of the sorted and mixed seeds was compared. The differ- 
eiice.s were very small, practically negligible, and all the seed, wliether sort- 
ed or not, may be said to ha\a; given the same result. 

Determinations were also made for each group of the weight of loo seeds 
and the relative proportion , in weights, of the coat ai:d kernel . It was found 
that these factors depend neither on heredity nor selection, but vary accord- 
ing to the varieties and environmental conditions (climate, etc.). 

Conclusions. — i) The proportion of the different seeds, as charac- 
terised by their position on tire spikelet, is not hereditary but subject to 
environmental conditions the influence of which is manifest in a diflVnmt 
way according to the variety under consideration, 

2) TJie weight of the different seeds in very variable. 

3) Selection based on the separation of these different seeds is of 
slight value as regards their distiibuWon among the descendants, their 
weight, or the relative propoitoii of coat anal kernel. 

4) The different seeds are of unequal value as regards yield and the 
quality of the product, but these values are not character istie of tbesird 
and vAry with the variety and climatic conditions. 

5) The 1913 experiments gave results differing slightly from those 
of the preceding years ; they showxd the actual and general prr dominance 
of two-seeded spikclots, but this predominance, present in all the groups 
whatever their origin, cannot be attributed to selection. 

6} Finally, if the position of oat seeds on t lie spikelet giv’es them cer- 
tain iiiorphological peculiarities (known for a long time and enabling them 
to be easily distinguished), it gives them no physiological projx-rty or s|>e- 
cial hereditary quality so that it does not make efficient selection possible. 


752 - The Inheritance of Characters in Rice, in India.— uarnh.i , u , uang.^wahi 

Ayawngar, O. N., ami Ramivh, K., in Memoirs of the Def^arltiu-nt of A.ricuUurc in 
India, Botanical Scries, Vol. IX, No. 2, pp. 75-105 a- 21 Tables - 'S Culnurwl I'l.ites 
- Calcutta, Noviinber, 1917. 

Ihe experiments described wxre started at the (hu'ermiient I'arni of 
Coimbatore in 1913 wdth about 100 varietie.s of rice. 

SlZLOF OUTER GLUMKvS, — The rice spikelet is single- do waned, with two 
outer sterile glumes, i inner fertile glume, and a ]»a]ea ; tliesi- two last aie 
j<iined and referred to together as inner gluiiKs, TJie outt-r glumes are 
small, rarely more than 1/410 Va the length of the imu-r gkmus, . .xeojd m 
the Rakki Pakshi Rliatta variety, in vvhieii both kinds of gluiiu- aie alsmt 
the same length. 

In a plot of rice wath short outer glumes which had been expo.sul to 
cmss-fertihsation, wxre found several varieties witli long outer glumes. 
Right of these wxre selected and all their descend a nt, s wa* re long gkimed. 
On the other hand some of the sliort-glunual varieti(*s t ranMiiitte<l thi.s 
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character without change, whereas others had mixed descendants including 
short-glumedandlong-glumed plants in the Mendelian ratio of 3 : i, thus 
showing the short-glumed character to be dominant to the long-glumed\ 
Golden colour of inner glumes and internodes. — The colour 
is usually light green, but in many cases jt is gold, and when such this 
character is recessive to green, the ratio of green-glumed to gold-glumed 
plants in Fg being 3 : l. In other cases transmission of col our is so complicated 
as to suggest the presence either of another determinant for the gold which 
is incom])letely dominant to green, or of an inhibitory factor acting only on 
the glumes, the internodes remaining golden. 

Factor concerned in the distriijution of colour l\ the glumes. 
— The inner glumes are often of a characteristic blackish-brown colour 
which affects the furrows more particularly. As the golden colour, the 
blackisli-brow'ii nuiy be subjected to a factor wliich localises it in the centre 
of the glume, the to]) and base of which remain entirely green. This factor 
is dominant ; in Fj, the respective numbers of ])Iants with piebald glumes and 
those wi til glumes of uniform gold or with blackish-brown furrow's dowm 
their whole length, are in tlie Mendelian ratio of 3 : i. 

Purple pigmentatioy. — This is due to tlie jnesence of antlioc3'a.nn 
iti the cell sap. The character “ pigmented "is dominant to the character 
" unpigmented Between tlie pignu iited ami impigmented individuals 
there are the two ratios 3 : i and 9 : 7. which suggests the presence of two 
distinct factors of pigmentation. Tliis hypothe.sis was confirmed by the 
results of an experiment in which purjile ])igmented plants were obtained 
from a cross between the unpigmented Garudan Samba variety with an F-^ 
hybrid, also nnpigmentcil. The tw'o pnrjile factors were evidently distri- 
buted in a heterozygous state in the two parents. 

Park purpli: coloerinc, of the pulvinus and auricle. - In the 
absence of the factor causing this colour the pulvinus {sw'ollen zone at the 
base of the leaf-sheath immediately alove the node) and the auricle re- 
main green or greenish- white. In this case the pigmented character is 
also dominant. 

Similar conditions also govern the ]jurple jiigmentation of the leaf- 
sheatli ; this jiigmentation often extends to the ligtile. 

Purple lining op intkrnode (l). purple GLUiiES iG*. purple 
STIGMA (S), PURPLE AXIL (A), — To Study tliese characters, the determinants 
of which are oqiressed by the letters in parenthesis, a cross was made 
between two plants of the Basangi variety, one of which had purple lining 
of tile intom<ale. jmiplc glumes and no pigmentation of the stigma or 
axil TLOOssja', the other purple stigma and axil but no pigment in the 
other organs iJIgfSSA.AV F, gave a hybrid with the formula LIsgSsAa. 

Ill F| it was ioniid ttiat each character, coinddered separately, is 
dominant to the character “ impigmented ", Considered together, however, 
these characters showed that i) inirple lining is associated, with purple 
glumes (LandO in conjunction): 2) purple stigma is associated with 
])urple axil (S and A in conjunction) ; 3) greim iiitcniodes and glumes are 
associated with purjile stigma and axil. In Fj there are. then, only thrt^e 
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distinct tj-pes:— LOs*, LQSA, IfSA, present in the ratio 1:2:1; thus L is 
coupled with fl, S with A and LO repels SA. 

The Fl hybrid with the formula LlflgSsAa thus only forms two types 
of*gamete : LOsa and IgSA which combine in F, to form l LLOawaa. 2 
LlOgSsAa. 1 llggSSAA, i. e., tvvo pure types resembling the parents and i type 
resembling the F, hybrid. 

The two factors S and A are constantly coupled and the authors never 
found any exception to this rule. L and 0 . however, sometimes show 
aberrant types thus proving the connection between them to be less strong 
than that between S and A. Cases of repulsion were observed not only 
between the two groups LG and SA. but also between LQ and S, 0 and S, L. 
and S. 

RIPENIXO BLACK CHARACTER OF INNER GLUMES. - In Certain Varie- 
ties of rice, when the grain begins to ripen the glumes turn almost entirely 
black , becoming paler later so that, when ripe, they are of a dull smoky 
colour. The black character is dominant to the straw-coloured character 
and evidently depends on two factors. This w'as shown by an examina- 
tion of F,, in which the number of plants with black glumes and yellow 
glumes respectively were in the ratio of 3 : i or 9 : 7. according to whether 
the parent is heterozygous for one or both of these factors. 

Colour of the grain. The colour of husked rice varies, from white 
through a .series of intermediate shades, to red. 

By crossing the Sadai Samba (wliitc) and Born Murntliagna Bhatta 
(red) varieties, were obtained, in Fj , red -grained and wdiite-grained in- 
dividuals in the ratio of 3 : I. Red therefore is dominant to white. 

In certain cases, however, the segregation of these cliaracters is more 
complicated. 

Two natural red varieties gave, in F^, three definite gr<H9)s : - a) full- 
red grain, b) grey-brow'ii grain and c) ^vhite grain, in the ratio 9 (red) : 
7 (grey-brown X white) as if the red were due to the simultaneous jiresence 
of tw'o factors one of which by itself produces the grey-brown type. On the 
other hand, further investigation including Fg and I-\ tends to show that 
full red is due to one single determinant, which produces red in the presence 
of the purple pigmentation factor, and grey-brown in its absence 

753 Improving Alfalfa by Selection and Hybridisation in Manitoba, Canada. - 

SouTHwORTH, ill km// K r a/ G«: 0^4- u; Canaiia, Veil. \'. No, pp. -’t- 2 

Kig'. Ottawa, February, 

The experiments described litive ten carried, out since 1915 at the 
Manitoba Agricultural College with the aim of producing types of alfalfa 
suitable for forage and seed, and, at the same time, resistant to the low 
temperatures of the Canadian winter. 

Pure strain selection. — At present the plants being tc'^ted 
number 4000 and belong to 8 different strains, one of which seems to 
unite in good proportions a high forage yield and high seed yield. 

Hybridisation. — By crossing common alfalfa (Mt’diauio saiiva) 
With the yellow-flowered type {Mt'diaii'o falcafd) known for its resistance to 
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low teiiiperatures. 31 plants were obtuned in the which are remarkable 
for their streiigth and vigour. 

It is hoped to isolate types valuable lx)th for their yield in forage and 
resistance to cold. 

754 - Sugar Beet Seed ProductioD and Stock of the United States. - i Beet Seed Crop 
o£ iyi7 Acreage Smaller, in FaUs About Sugars, Vof. vr, No, 2, pp. 27. New York, 

1918.— U. Beet Seed Report Issued. Ibid., No. 13, pp. 253. ~ m. Ojuntry Has 
Ample Beet Seed Supply for Season. /Wi., No. 15, pp. 287, (j). 

The sugar beet seed production of the United States during the year 
1917 is reported by the Department of Agriculture at 55460001b., an 
increase of 335 000 lb. or rather more than 6 i>er cent over the crop 
of 1916. While the seed production was larger, the acreage devoted to 
cultivation of seed iR^ets was 13 per cent less than in 1916, the crop of 1917 
being grown on 4 579 acres, as compared with 5 268 acres devoted to seed 
beets in the preceding year. 

I^he far western States of California, Idaho and Utah were responsible 
for tlic increase in production in 1917, the other seed producing areas 
showing a decrease. In these three states the crop last year was 2 458 000 
as against i 628 000 lb. in 1916, a gain of 51 per cent. The acreage devoted 
to seed production in tliese States was 2 523, as compared with 2 178 in 
the year be!ore, an increase of 15 per cent. 

In the other great seed jiroducing area, embracing the states of Color- 
ado, Kansas, Nebraska and Montana, the seed crop of 1917 w’as 12 per 
cent, smallei in 191 7 than in 1916, the figures being 3 030 ooo lb. for last 
year and 3 445 000 lb. for the year before. In 1916 this territory jjroduced 
h6 ])er cent, of the country’s total seed crop while last year its production 
was only 54.5 ])er cent, of the total. The acreage devoted to seed beets de- 
creased in tliis territory from 2 725 acres in 1916 to i 978 acres in 1917, a 
<iec reuse of nearly 28 per cent. 

Beet seed production in Michigan and Ohio in 1917 was only 58000 lb., 
comjiared with I >8 000 H). in 1916, a falling ofl of more than half. The 
area in seed beets in these states decreased from 365 acres in iqi6 to only 
78 acres last year. 

. In point of production jx>r acretlieCoIorado-Kansas-Xcbraska-Montaiia 
territory made the best showing, obtaining an average i 532 lb. of seed 
to the acre, as against an average of 974 lb. to the acre for California, Idaho 
and UTah and an average of 744 lb. to the acre for Michigan and Oliio. 
The Great Western Sugar Company, tlie Utah-Idalio Sugar Company and 
the United State.s Beet Seed Company w^ere the country’s largest producers. 

According to the 6nai figures on sugar beet seed stocks in tlie United 
States on January3r, 1918, as collected by theW arHmergenev Seed Survev, 
there were hand 19 240 571 lb. of imiwrted beet seed and 7 927 614 lb! 
home growm seed . a total of 27 168 t 85 lb. 

As compared with the corresponding date of 1917, the report shows an 
increase of 3 740 918 lb. in the stock of ijnjxHted and 2 495 443 lb. in the 

(i) StT A’, i«u 7 , Nt». J39. (Ed.) 
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stock of domestic seed, making a combined increase of 6 236 361 lb. Or 
nearly 30 per cent., during the year. Importation of sugar beet seed into 
the United States during the tweh-e months’ intervals, as reported by the 
Department of Commerce, amounted to 15 437 797 lb. 

Checking tip these figures for stocks on hand at the two dates and of 
receipts in the interim, it appears that tlie domestic sugar beet crop of 
1017 renuired in the planting a total of 14 747 436 lb- of seed. The beet 
acreage for 1917 is estimated by the Department of Agriculture, at 675 400 
aere.s which works out at an allowance of 21.8 lb. of seed to the acre. This, 

however, take.s no account of replanting.s nor cf acreage planted which 
yielded no crop. 

As regards seed supplies for the coming season and tor that to tollow 
it is apparent that there is sufficient seed on hand to jilant a normal beet 
acreage for 1918. including the necessary replantings, and that after the 
planting season is over there should be a surplus of from 20 to 25 per cent, 
of the sugar beet seed requirements for 1919. Very little sugar beet seed 
has been imported since January 31. 191S ,and it is not probable that any 
large quantity will be imported before the close of the iqiSjdanting season. 

Ill view of the small surplus thatVill remain afUr the 1918 ]>lanting 
has been finished, it is evident that a considerable inc^ea^e in domestic 
seed production, together with a large importation of seed, wdl be ntces- 
saryinorder to make possible a normal sugar beet acreagein iqtQ- Reports 
indicate that the beet sugar companies are awake to the situation and are 
preparing to increase their seed production this year. 

755 - The Best Varieties of Italian Rice. ~ Novklli, n., in the Gionmic di A^ricuimta dtiia 

Domifiica, Year XXVIII, No. 17, p. -f- > Digs. Piacenza, April zi, 191S. 

The great number of varieties of Italian lice is a disadvantage which 
the " R. Stazione sperinientale agraria di risicoltnra " of Vercelli is tr>Tng 
to overcome by selection, organisation of the production of selected seed, 
and the supply of such seed to growers. This wandd allow' the cnllivation 
of a limited number of the best varieties of rice. 

Tlie most productive varieties are know'n as “ common ", wdiereas the 
“ semi-fiiic or " fine " ones are earlier and more appreciated for the quali- 
ty of their produce. At the present time, wdien a large ])roduetion is es- 
sential, the author advises tliat the following varieties be sown : — " Chinese 
origiiiario " or “ Abbondanza " ; “ Onsen ", now acclimatised and giown in 
North Italy on account of its very high yield and relative eurliness ; some 
of the good early types derived from " Chinese originario " (i) more suited 
to cold, shady soils and late sowing ; these rices do not siifler from lack of 
nitrogenous fertilisers because tliey have little herbaceous growth and much 
seed — 60 ';!(jOr more of paddy and 40 % or less of straw ; " Tend no ", which 
in suitable soils gives very lugh yields and docs not droj) its grain, even 
when ripe ; " Ranghino >» (2) ; " black " and " yellow Vialone ". As varie- 
ties for transplanting " Chinese originario " and " Onsen ” arc esjieciallv 
recommended because they tiller rapidly and give a maximum crop. Where 

U) See R. iqi7, N'o. 330. ^ (2) See R. loitg Xo. (Kd.) 
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it is necessary to increase the acreage unuer eereals at the exj)ense of fields 
already fertilised anti prepared for forage, it is advisable to make the first 
and most important cut of hay, then to transplant the rice, which in the 
meantime, has been grown in seed-beds. 

To encourage the transplanting of ri ce the Mi uistery of Agriculture offers 
rewards of 30 to ^o lire per hectare (abtjut los. to 165. i)r acre), to be divid- 
ed Iretween the mf)St skilled growers and labourers. 

j^6 - “Eiftrly O^llArolB” Rics,— -M akcarelli, B., in II Giomale di RiSicrillura, Vtar VIII, 

^o. 3 1 PP* "h I Pty. Vercelli, March 31, j 918. ‘ 

This variet}’ was isolated in igir from a rice from China by vSignor 
NiCOEAS Delbarolh of Vinzaglio (province of Xovara) who tested it under 
the most varied conditions. Having convinced himself of the constancy 
and uniformity of the descendants, he distributed it for cultivation on 
a large scale. It is now used not only in the districts b<irdering on that 
from which it (nigiuated, but also wherever it has been tested. 

The principal characters of this new rice are : — easy ada})tation to the 
most varied soils, perfect grain from a commercial point r.f view, marked 
carliiitrss. As it ripens in 120 to days from the date of s<nving, it is 
much to be recommended for old rice fields with ('old damp soil so long as 
t he irrigation water is warm. It also does well in new fie]d,>, converted from 
meadows, so long as nitrogenous fertilisers are not used excesdvely, as in 
this case it lodges. The author describes it as follow's: - erect, little 
inferior in vigour to “Chinese originario"; culm relatively thin, not very 
resistant to lodging, arciied at the cyme with white nodes, leaves removed 
from the culm, short and light green till earing, panicles rather close and 
arched, of average leiigtli and breadth, with long spikelcts at tbeir base ; 
earyoiEses few-, longer than those of “ Chinese origiuario td a fine straw 
colour when ripe; glumes not wry thick, almost or entiiely glabrous, 
with slightly defined si^.ie^ and rudimentary awn ; gkimelles well developed, 
white, standing out well at llie base of the glumes. The interior of tlie 
earyopsi.s contains a very thin, light perisperm (coat) and a compact, 
vitreous endosperm (albumen), gi\atiga very tr;in''])arent. pearly, commer- 
« ia1 product which is much appreciated. 

• Tillering is limited, but hardly inferior to that of most early rices, and 
tile ratio between the weight of grain and that of .<^traw is about equal to 
that of “ Chinese nriginario 

Ri]>ening occurs during the first days of September, whatever the date 
"1 sowing (from March to the first week of May) and is rarely as late as the 
middle of the month. The yield is from 1.79 to 1.83 tons of paddy j>er acre ; 
umler the best conditions this yield may reach and even exceed 2 tons per 
acre. 

Kxaiiii nation of the culms, jmnicles, caryo])sos, etc., gave the following 
result 


AvtUige height of plant (>o- 1 (H> cm, 

length of panicles i;*jo 1 

N’umber of siiikilets per panicle 7-<i 
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IfCngth oi" ^pik.clcis from the base 

, , » • B cyme 

Number ofcaryopses per puiucle 

Weight of r ooo rough grain (luuldy) 

Weight of I litre of paddy 

Number ot rough grains, per litre 

t length 

Size of rough grains .1 frontr\I diameter 

r ( side » 

! commercial tyi^e 

inferior type (cracked grain) . 

Date of ripening * September 

Yield of paddy per acre 1 . 79 "^ <>9 tons. 

In view of its great earlincss the new variety docs not attain the maxi- 
mum yield of “ Chinese origin ario ” It is advisable to sow it rather 
closely, not less than i.li to 1.19 cv\1. of paddy per acre and 1.36 to 
1.4'i cwt. per acre when it is sown very late in old fields with cold soil, 

757 - Cultivation of Edible Leguminosae in Tunis for the Production of Dry Seeds. 

— Bulletin <h‘ la Direciiofi ^etuuile tie i’ Ai^ricultHre, du Cvmnufce et de la Colmmalion 
di'Ui Re-ence de Tumi:, Year XXI, No, (>’, pp. J .SS-1S4, Tunis, July, Augicst, ,Scpti-ml»C'r, 

1917- ^ . ... 

Ill view of the increa.sed price of dry seeds of edible Legnniinosae, it is 
in the interest of Tunis to develop the cultivation of these plants. The con- 
ditions in the country are such tliat extended cultivation of tlie.se crops will 
in no way restrict that of others and may even prove favourable to cereals. 

A general outline of the economic and environmental conditions, 
parasites and diseases is given, followed by a description of the principal 
crops, containing information useful to all those interested in Tunis. 

There are some Iveguniinosae among those described which are of parti- 
cular interest. The cultivation of beans, horse beans and chick peas, alrt^ady 
adopted over wide areas of the Regency, should be yet more widely extended. 
Lentils, one of the Leguminosae hitherto little cultivated, should do well 
and give a high yield per acre. Peas could also be groWri uith good results 
and fetch high prices ; in normal times France imports nearly (po 000 ch 1 
of peas annually. 

The dwarf beau is less strong and needs favourable positions. I 'or this 
reason its cultivation must he tested for .some time l.)efore its extension can 
be recommended. 

758 - Canaa edaffs in Trinidad. — Ericknun, W, cl, in thir Bulletin nt the Department 
of A^nculture, Trimdeid and Tobai^o, Vol. X\'I, I't. 4, p. 174. Trinidari, i<)i7. 

As in many other tropical countries Catinacdulis is abuiulant in Trini- 
dad and Tobago, where it is known as “ tons le.s moi.s It is cultivated 
in gardens, and, in cases where it has esttaped cultivation, grows wld . Tin- 
boiled roots may be eaten by human beings, and, in some countries such as 
Queensland, they are used for the extraction of starch. Asanijdc analysed 
at Hawaii showed the following composition for the small and big roots 
respectively, the coiny>osit 'on being similar to that of the la.tato : \^’.dcr 
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cSj,58, 65,86; nitrof'en-free extract 15.57, 3 ^- 34 : P^'otein 1.57, 1,20, fat 
0.13, 0.15, fibre 0.54, 0.64 ; ash 0.81, 0.81, 

The plant is easily grown by planting i)ieces of the root at distances of 
I foot in rows 3 or 4 feet apart. It takes from 6 to 8 months to rij)en, and, 
at Trinidad produces about 15 tons \m acre. The roots keep well, and 
when stored in sacks do not decay for three months. 

Recently (Report oj the Hawaii AgriculturalExperiment, 1916) the cul- 
tivation of this ])lant as a food for pigs was recommended. 

739 - Canavaiia ensifbrmiSf and C. gladiaia in Trinidad and Tobago. — 

Shrh^vvsbury, Herbert S., in the Bulletin of ike Department oi A^riculUire, Irinidad and 

Tc'ba.^0, Vol. XVI, Pt, 2, \)p. G5-67 ; PI, 4, pji. 224-225, Trinidad, 1917. 

Since 1915 Car^avalia ensijormis has made considerable progress in Tri- 
nidad as a cover crop in coconut and cacao plantations. The fact that the 
dry beans (white) are edible makes it preferable to other cover crops. It 
is also a good quality forage. C. gladiaia, is similar to the preceding plant, 
but of stronger growth with brownish-yellow nr red seeds. It may be put 
to the same uses. 

Analyses of the seeds, tlie r^sidts of which are given below, showed 
that the two species contain no hydrocyanic acid;— C, ensijormis, — 
Water 15.5, carbohydrates 45.2. juotein 27.6, fibre 5.4. as!) 3.1, fat 3,2, 
food units 122 ; weight of whole bean 1.97 gm., percentage of .skin 14.4. 
C. gladiaia. — Water 12.7, carbohydrates 53.6, protein 25.1, fibre 2.4. ash 
2.9. fat 3.3, food units 125 ; w*eight of whole bean 2.73 gm., ]xucentagt of 
.‘'kin 15.5, 

The nutritive value of these beans is e<pial.or even siqxrior.to that of 
French kidney beans. 

760 - Growing Sorghum in Kansas. — Cinnlngh-cm, c. c, am \ Kes-nxy, r vlth,!!! 

cultural Experiment SUUion, Kansm Stult A'^ricultural ColUiiC Biiltciir\ No. 21S. 54 pp.. 

15 iLibk^s, 24 FiiifurfS, Mimhiitlan, Kiiiisiis, nyis. 

The authors base their statements on cxjx-rimental data and the ex- 
])cric*rce of practical farmers in all parts of Kansiis. The ^nmniary of 
their work is given below. 

The sorghums are more resistant to heat and drought than maize. 
They are, therefore, more prolitable in those sections where, because of 
drought, hot winds, and shallow soils, maize is not a reliable crop Sorghum 
will outyield maize as a forage or silage crop in any part of the ^tiite. 

Sorghum leaves the ground in poor condition for the following crop, 
and is therefore commonly considered hard on the ground. Pound for pound 
of material produced, sorghum does liOt remove more fertility than other 

C’OpS. 

Cro])s that make their growth during the latter pari of tlie growing 
season Should follow sorglium rather than autumn or early spring seeded 
cro])s like wheat or oats. 

Tile varieties of grain .sorghum most extensively grown in K;insas arc 
blackhull kiifii, Pink kafir, Dwarf BlackhuU k>ifir, Dwarf mi!o, and Fetcr- 
Ha. Blackhull kafir gives best results witli favourable conditions. Pink 
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kafir yields better than the Blaokhull variety on poor soils or in unfavourable 
seasons, or where the growing season is too short for the latter. Dwarf 
niilo and feterita and other early varieties are grown where the season is 
too short, or the rainfall too’ deficient, for Pink kafir. The varieties of the 
soigos or sweet sorghums most extensively grown in Kansas are : — Black 
Amber, Red Amber, Orange and Sumac. The Red Amber is the best 
variety for western Kansas. Kansas Orange and an early strain of Sumac 
are best for eastern Kansas. 

Three methods of planting the sorghums are employed in Kansas: — 
surface planting, open fiinow planting, and listing. Surface planting is 
l>est on heavy, poorly drained soils in eastern Kansas. The open furrow 
method, which consists of seeding in rather shallow furrows made by two 
discs set on either side of the planter shoe, usually gives the best results in 
eastern Kansas, where drainage is good and rainfall abundant, lasting 
is practical, aird generally the best method in western and central Kansas. 

Usually the sorghums shoidd be pluTiled about ten days later than 
maize. 

Rowed sorghniii for grain should be seeded at tlie rate of 4108 pounds 
per acre, depciidirg on the soif and rainfiill. If grown for forage or silage 
this amonr-t should be doubled. Sorghum broadcasted or drilled for hay 
should be seeded at tlie rate of i to 2 bushels per aen*. It slionld be sown 
later than sorghum for grain. Rowed sorghum slionld receive as thorough 
cultivation as maize. 

The proper stage to harvest rowed sorghum dejxnids (ui tlie purpose 
for which it is intended. Sorghum for feed should he cut wlien tlie grain is 
in the dough stage. For silage it should be cut when in the luird dough 
stage, or nearly ripe, hor grain, it should lie cut when fully mature. For 
syrup it should be harvested in the dough <tage. Sorghum drilled or broad- 
casted for hay should lx^ cut in the milk or soft dough stage. It make s tiio 
best quality of feed when it readies the pro[XT stage for I'litting just bt*- 
fore fro.st. 

NSorghum cross-fertilises rcadih-, which almost always roults in dete- 
rioration. Continual rogiiing to remove hybrid and fonign heads is 
necessary to maintain a pure variety. Sorghum seed for home use should 
be field selected and kept in the head until planting time. 

Sweet sorghum is utilized to a limited extent in Kansas for ^yrnp prr>- 
duction. This industry is increasing. 

The grain sorghums, kafir, milo and feterita, wlien prn|K^rlv fi-d, are 
but slightly inferior to maize for feeding livestock. They are similar to 
maize in composition, but are not as palatable, and a smaller ix-rcent of 
the nutrients is digestible. Feeding tests carried nut at the Kansas \<iricti!- 
tural Experiment .Station indicate that they have from .S5 to ,xr cent 
of the feeding value of maize for fattening hogs and cattle and from to 05 
jxr cent for fattening sheep. .Sweet sorghum and kafir make execl'eiit 
lorage. Sorghum silage is about equal to maize silage. 

The- sorghums are comparatively free from discasrs and insect ene- 
mies. Kernel-simits i.s the only serion -orglium rlisc.r'-e in Kansas, This 
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;aij be readily controlled by treating the seed with forjiialdehyde (40 per 
;ei]t solution). Chinch bugs, grasshoppers and the kafir ants are the only 
nsect enemies that seriously damage sorghum in Kansas. 

761 - Experiments on the Cultivation of Paspalum dilatsium in the Colonial 
Garden of Palermo. — BollcUvw di studi ed Informiniom del R. Ciardwto coloniale di 
Palermo, Vol, IV, Ft. 2, pp. 54-57. Palermo, jyi?. 

Paspalum dilatatum, grown in the Colonial Garden rjf Palermo, di<i w-ry 
vGl without irrigation. It reached an average height (d from 3.3<S to 4.92 
cet. Sfjwn in autumn it was already well dev( lo]jer.| i n April. It w'a.s cut 
iuriiig the first days of June and yielded 14 tons of hay per acre. 

r62-0il Yielding Plants of Indo-China.— CkkVOW, Ca., in BuHeUn tc«nomque de rin- 
doehinc, Year XX, N'e-w Series, No. 127, pp. 56p^'io~jS Jianf-I-iL tphong, 

N o\'eiii lit r- Dct:ein ber , i 1 7 . 

The author (Agricultural and Commeicial Inspectur, and Curator of 
Agricultural Museum), aft(‘r having described the present situation in 
hido-China W'ith regard to the production of oil-yielding jiants and oils, 
iiid its possible development, gives a detailed list of the oil-yielding .species 
::i])abie of being used industrially or commercian y. The idants are studied, 
d.ts-ified in families, with Iheir seienlifie nain-.s. svntmyins c«mimon and 
native names, geograpliieal distribution, di‘seri]di(oi. rxtraetion, and the 
Ljuulity and value of their oil, 

.M y r i s t i c a c e a e. - Knenia, Myfiblica i!jaucei>ccns Hf>ok f. .uid 
Xti. ~ Knema cordcosa l/nir M. cordcosa Hook f. and Thoms. 

Bixaeeae. - i) Lucraban, Hydnocurpns anlhclminticui Pierre 
^1 Chatimoogra (l), Taraktof^enos Blinnri Hassk. — 3) Palsi.- ehanlmoogra, 
lA'nocardia odor (da R, Br, 

’ Gutti ferae — j) CalophyUiim inophylluni la’n. 2) G. fhorelii 
V-rre - ■ 3) C. Balansa Pitard. ~ 4) Garcinia GtjA’bn’jwns In. Ves«]ue, Cay- 

T e r n s t r o e m i a c e a e. -■ Tea -oil plant, Thca $a<<in 2 .tia Xois = 

' . “Uosa Lour === Camellia drupileta Lour. 

M a I V a c e a c. — Cotton {ilant : i) Gossypium hirhiu'-ann Lin. and 2) C. 
urstifum. 

Bombacaceae, - Ka|)okof Iiido-China : i) Silk c»>tton tree, 
^^iodendron anfraciuosum J >. C. — Bombax pndandnm Lin. — Eriophorpos 
Jfivana Rumph = Gossampinus ri/ta.Ham. ~ Eriodendron Rhe-cdi Planch. 
■ 7 ) Silk Cotton Tree, Bombax vialaharkum D. C. — B. Cciha Lin. — B. 
Upidphylla. 

S t c r c u 1 i a 0 e a e. -- i) Sterculia cochinchdunsi^ Pierre — 2) Si. 
bo'/ffuLin. - 3) St. Pcxrt Pierre. - 4) St. Wail. - 5) St. ahda Roxb. 
.M c 1 i a c e a c. - A moora sp. ? 

S i m a r u b e a e. -- 1) I rvin^ia miilayana Pierre - 2] L Oliveri Pierre. 
S a ]) i n d a c e a e . i) Soajmut tree. Sapifuius Mukorossi Gaertn. 

-e'i Siv A’., « {i d.) 
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= Pavieasia annamensis Pierre. — 3) Schlekhera tripfga Wild. = Melicoca 
trijuga Juss. = Sch. pubescens oleosum Pierre. — Siudfnannia Sideroxylon — 
Cussamhium oleosum, 

Anacardiaceae. — Buchanania latifolia Roxb. 

]\Ioringaceae. —Horse radish tree, Moringa pterigosperma GaerLn. 
— M. oleijera Lanik — M. zeylanica Pers, = M. polygons D. C. 

Iveguminoseae. — i) Pea nut, Arachis hypogea Lin. — 2) Soja — 
Glycine Soja vSieb. and Zucc. = G. hispida iliq. = Dolichos Soja Lin. = 
Soja hispida Moench. 

Rosacea e. — Pariniarum Annamenae Hauce, 

Combretaceae. — Malabar almond tree, Tertninalia Catappa Lin. 

Cucurbitaceae. — i) Hodgsosonia hderoclita Hof. and T. — 
2) Momordica cochinchitunsis Spreng — Mmicia cochinchinensis Lour = 
Momordica mixta ~ M. dioka Wall. 

Pedaliiieae. — Sesame, Sesamum indictmi Lin. — S. luieum 
Retz. = S. orientale. 

Labiatae. — Perilla, Per ilia ocymouies, 

Sapotaceae, — Tonkin Bassia, Dasilippa Pasguieti M. Onb. 

L a u r a c e a e. — i) Litsca, Litsea ciirata Bl. ~ 2) Teranthera sebi- 
feta Pers. 

R u t a c e a e. — i) Shaddock tVee, Citrus decumana Miirr, = C. cos- 
tala Rafin. 

Euphorbiaceae. -■ l) Aleurites moniana Wils,, 2) Candle 
nut tree, Aleurites moluccana Forst., 3) Siillinga sehifera Michx., this 
is the Cay-soi (=^tallow tree) ; this is followed by an extract of the re- 
port of M. Grosjean of the Lyons Mission in China, pp. 385-389 ; 4) Rot- 
tlera sehifera ; 5) Croton, Croton ti^ium Liu. ; 6) Physic Nut tree, Jatro- 
phacurcasl,in„(i)\y) Makken ; 8) Castor Oil, Ricinus communis Lin.; 
9) Hevea brasiliensis 

Urticaceae. — Hemp ; i) Cannabis saliva Lm. and 2) C. gigantea. 

C 0 n i f e r a e. — Pine. 

Palms. - i) Coconut, Cocos nucifera Lin. — 2) Oil Palm, Elaeis 
guineensis Jacq. 

763 “Coffee in Abyssinia. — Spalletta, a , in V Ai:ricitllura ColoninU, Vtur XI, ist. Half- 
Year, No. I, pi>. 70-88; No. 2, pp. iir-132-f 2 Plate?; No. 3, pp. ig6-222 + i IVIup; No. 4, 
pp. 284-297; Biblio^phy of 138 Puhlicatirins. riorence, Tehniaiy 28, April 30, June 30, 
August 31, 1917. 

Wild and cultivated species and varieties. — Coffee is not a native 
of Arabia, as many wrongly believe, but of the higli mountains in the .south- 
west of Abyssinia, where it grows wild and where the purest, most aromatic . 
and most appreciated varieties are found. The wild or cultivated AV)yssin- 
lan varieties are : “ Ennaria ” or " Xaria “ Arrari ” or “ Arrarino ” 
Zeghie ^ “ Gentel 

The Ennaria ' coffee plant is the stock from which all the other cxist- 
in g variet ies are derived. " Ennaria ” coffee clo.sely rescmble.s “ Mocha ” 

(i) See R. Sept., i-a;, No. 853, {/id,) 
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coffee, with which it is sometimes mixed, and ^vhicli it frequently surpasses 
in quality. It has two sub-varieties ; — “ Caffa " (the district where it (origin- 
ated) and " Ennaria ” properly sfoeaking, derived from the other Galla 
districts. The seed of the first variety is smaller, rounder, and of a darker 
green than that of the second, which is elongated. 

The Arrari coffee plant takes its name from the place where it origin- 
ated. This coffee is sometimes mixed with Mocha. There are two sub- 
varieties Arraro ", from near the town of Arrar, with elongated seed 
(hence Us English name of longherry ") ; “ Ittou ", in the.district of the 
Ittou-Gallas and Arussis, with small, yellow seed ; the colour is due to the 
fact that it is only put on the market 2 or >> years after being harvested, 
so that it is thoroughly dry. 

The " Zaghie " variety comes from the Eake Tzana district, near Za- 
ghie and Quorata. It is the least a])])reciated quality on account of its lack 
of aroma. 

ihe Gentel variety differs from the preceding one by the manner in 
which the seed is treated ; it is i)roduced and consumed almost exclusive- 
ly ill the Ouollo-Gallas district ; it has a very agreeable, rather strong 
flavour. 

Centres of cofke PRonucTiON in Ahyssinia. - There are three 
principal centres: i) the basin of the Omo and Didessa ; 2) Arrar and 
neighbourhood ; 3) Tzana Take district in God jam. 

The first, by far the ino.st important, is the original centre of the coffee 
plant which grow^ tlierc wild on the hillsides and in the valleys at a height 
froiu4q20 to 6560 feet, forming almost exclusively the vegetation of the un- 
dergrowth, and sometimes of the clearings, in the forests. It is also culti- 
vated. In the Eake Tzana di.strict the coffee plant was introcluced at 
a very remote date and has become semi-wild. 

Climate .and veoft.ation, - Abyssinia includes three large climatic 
zones: -i) the lower or " quolla " called by the Gallas " worebo " ; 

2) medium or v*oine dega called by tlie Ciallas "w’orebo angcscho"* 

3) dega , calleo by the Gallas " angescho ". The first is a district 
of great depressions or valleys below 4 920 feet, hot, damp (as the result 
of water-courses, lakes, and periodical rains), witli a luxurious vegetation. 
This zone is not cultivated because it is unhealthy'*; the natives go down there 
from the table-lands only to collect the ripe fruit of the wild coffee plants, 
ihe second zone is widely cultivated, with a ])erpetual spring, wliere 
all the Kuroi)ean fruit plants flourish and give as much as three harvests a 
year. Its altitude is from 3 950 to 9 840 feet. The third, above 9 840 feet, 
is the zone of wide pasture lands, and above it are the eternal snows. 

Soil. — That of the Tzana Eake district is aUu\ial, cool and verv 
ftilile. In Arrar the coffee plant flourishes in granitic soils and ceases grow' 
ing i I the cl a}' soils. In the Galla district the soil is volcanic and verv 
fertile, 

Cux,TUR.AL METHODS. — Tile W’oodv or lierbaceoii.'^ vegetation <d vir- 
gin soils is destroyed by fire. The soil is ploiiglied and sometimes, 
inaniired, and Si>w'n beloie the rainy season. The irrigation, even wdien 



820 


AROMAllC AND NARCOTIC PLANTS 


primitive, is practically sutEcierit. The sole cultmal care is the removal of 

''""‘l^.rseiies are rare i.i the Galla district. As a rule, at the rainy season, 
the natives go to the forest and choose young plants for sowing, f hcse 
they place obUqnelvin the soil, with the earth attached to them, at a depth 
of from 12 to ranches, covering them with soil so that only about 4 inches 
of the plant is above ground. If an adult plant is used it is topped to about 

7 inches, ,, 

When nurseries are formed the seeds are sown as soon as they are e.x- 

tracted from the ripe fruit. The young plants are only transplanted when 
thev are at least 28 inches high, ». c., at the end of one or even two year.s. 
Permanent plantations contain 800 plants. The fii-st flowering occurs one 
year after transplantation and before the rains. ). e.. 111 April. I he hrst har- 
ve-t IS made two rears after the first flowering. The plant reaehes a height 
of 10 to t 6 feet (sometimes 20). and live., and bears fruit for 20 years. 111 


rare jo. .‘11-4. t 

In Arrar the cultivation of the coffee plant irf rational and intense. In 

the Tzana district the plant is scnii-wild and is not cultivated, tile coffee 

alone beinp^ liarvcsted . , 1 1 • t \ 1 

Finally the author studies the coiniuereial routes through which Aliys- 
siiiiati coffee passes aiul considers the future of tlie cuiti\ atioii of the plant 
in that country. 


764 - Tobacco in Honduras. — M.AKluaoN, G. a., in Comi>u:rcc Kurorts, No. nS.H, pp. 

Washington, I'o;. 

Honduran tobacco has always enjoyed a preeminent position in the 
estimation of Central American tobacco smokers, si' niucli so that native 
tobaccos of the neighbouring Republics are often put on the market under 
the name of “ Tabaco de Honduras " in order to obtain higher prices. 
It is commercially known as “ Copau tobacco ", because the best quality 
and largest quantities are produced in the Department of Copan, which 
borders on both the Onatemalan and Salvadoran frontiers. It is als4) 
produced in commercial quantities in the De]iartments of Oc'otepeque. 
Gracias, Santa Barbara, and HI Paraiso, the capitals of the respective 
Departments being the marketing centres. The estimated average annual 
production of each district is as follows : Paraiso, 7 500 lb ; Santa Barbara, 
250 000 lb ; Gracias, 50 000 Ib. ; Ocoteqieque, 410 000 lb. ; and Copaii, 
I 000 000 lb. 

Plmling, Harvesting and Curing. - Dibacco is plaiiU'd during CX'tober 
-- that is, from 2 to 4 weeks before the close of the rainy season - so that 
the young plants have sufficient time to take root before the long dry 
season sets in. Tin* seeds are jdanted in nurseries during July and tin- 
young sets trans])lante(l about 4 im)nths later. One pound of .seed should 
produce approximately 20 000 plants, and growers jdace about 2 250 plants 
to the acre. 

The leaves art^ ready for gHtheriug between Felrruary and April and 
the custom is to start liarvesting as somi as the plant has fully develo])eil ; 
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this is sometimes determined by the appearance of yellow tints in the 
leaves or when the leaves show signs of brittleness on being doubled or 
j)ent. The stock is cut whole a little above the roots and the seed is obtained 
later from the suckers that sprout from the remaining lower part of the 
intern, The stocks are then hung out, head down, in the open air and 
exposed to the sun. If any are harvested in the rainy season (which is rare) 
they are dried in the shade. After being dried in the sun for 15 or 20 days 
the stocks are pressed for 3 da}^ and the leaves are then separated from 
the stems and sorted into 3 grades, according to size. They are then tied 
in bundles of i lb. each — the stems being utilized for fastening — and are 
alternately pressed and sunned until the veins are thoroughly dried, t hving 
to negligence and the varying judgements of different farmers the result- 
ing product is not always uniform, which sometimes results in obtaining 
lower prices. Dried leaves average from 9 to 20 in. in length, and a well- 
cultivated acre should yield from 400 to 650 lb. 

Both strong, mild, dark and light tobaccos are produced, these pro- 
perties deper^ding largely upon the nature of tlie soil and, to a somewhat 
lesser extent, upon the amount of rainfall and the time and method chosen 
for ctitting and curing. If the plants are i>ermitted to ripen thoroughly 
the leaves will be rather dark in colour, whereas if cut earlier a lighter 
shade will be obtained. A ])oor, sandy soil is ^aid to produce a mild to- 
bacco and a rich clay sfiil a somewliat stronger plant. In seasons of copious 
rainfall it is noticed that the leaves are invariably of a dark hue. 

Cost of Production. — It costs from S to 12 cents United States cur- 
rency to raise a pound of tobacco in Honduras, and the market price 
ranges from 15 to 25 cents, depending on the class and quality. . It i? sup- 
posed that most of the tobacco cultivated in Honduras was originally 
derived from Cuban seed, and the more progressive growers still continue 
to import Cuban, Jamaican. Porto Rican, and American seed, When 
ready for market Honduran tobacco closely resembles that grown in North 
Carolina and Virgiir’a. It burns well and has a pleasant aroma, and con- 
ii'^isseurs statu tlrat its failure to acliieve just recognition of its worth is 
dne solely to the primitive and unscientific methods employed in its har- 
vesting and curing. 

Methods of Packing — Export Trade iu -- Tobacco is packed 

f'U* shipment in bales (d 100 lb. each, which are well \^Tappecl in several 
layers of banana leaves and tig lit ly tied with strong banana fibre. Although 
ap])areiitly crude, this method ot jiacking is considered the most practical, 
combining as it does tlie qiialitie.s id lightness and cheapness. 

As tile tobacco fields of Honduras are in closer proximity to the 
railroads and seaports of Salvador and Guatemala than to tliosc of Hon- 
duras, nearly all the crop is strapped on the backs of native Indian nnmers 
nr mules and carried over the frontier trails to the neighbouring Republics, 
riiese caravans pass the border at remote hamlets, where no custom uses 
are established, so that statistics slnnring the volume of this trade are not 
available. How’ever, it is well known that jiractically nil of the highgrade 
ci.cars and cigarettes manufactured in Centra! America are either of pure 
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Honduran tobacco or contain a large admixture of it . The amount and value 
of tobacco exports through the seaports of Honduras for the years 1915 
and 1916. respectively, were 56800 lb., worth $6810, and 890251b,, 

worth $19 610. . , . . 1 . 

Honduras tobacco, after being manulactured into cigars and cigar- 
ettes ill Guatemala and Salvador, is exported in considerable quantities to 
South America, particularly Peru, the Caribljcan countries, and Europe. 
The volume of this business amounts to n^aiiy thousands of dollars annually. 

Efforts made to expand inditsiry and markets. — Of recent years ^ the 
Honduras Gouveniement has taken measures to foster the industry, and 
aside from maintaining several schools where young iiati\es are taught 
to cultivate and cure the crop scientifically, ste])S are being taken to im- 
prove the quality of the plants and to find new outlets for the constantly 
increasing production. The Government recently' sent several y'outlis to 
the tobacco districts of Cuba, where they were able to study^ the up-to-date 
methods employed there in the various. branches of the industry. 

Tobacco is principally used in Central America for cigars and cigar- 
ettes ; pi]>e smoking and chewing liave not been introduced among thr 
natives, although nearly all of them, including miuors and women, smoke. 
Among the labouring classes the women of nearly eA’ery liouseliold prepare 
the cigars and cigarettes for the family needs. During the fiscal year 
1914-15 $ 7 480 wortli of cigarette piaper was imported, tile greater part of 
this supply coming from Spain and small shiyunents from 1 lie I luted States 
and German)’. 

Up to the yuesent no attempts have been made to mamifaeture iiigh 
grat?^ cigars or cigarettes on a large scale, altlunigli with an aliundaiice <il 
raw material and cheap labour it would seem to warrant a careful investi 
gatioii. Nearly every man and woman of the labouring class understands 
the rudimentvs* of cigar making, although mme of tnem are particularly 
expert at it. However, they could soon lie trained lo turn out as goofi 
cigars as ate manufactured in Cuba. An almost unlimited siqiply of thi> 
labour could be obtained at from J5 to 5(; cents yier day. Cigar factories 
ill Guatemala utilize native labour and tluir produets (Honduras tobaeo 
with Sumatra wrappers) are said to compare favourably with those td 
many factories in Cuba, Porto Rico, and the Phi liyij fines. 

In addition to .suyiplying tlie demand for good eigars in Hondiira-i 
itself, a profitable market could be worked up among the otlier Centra! 
American Republics. 

765 - Marvel of Paru {Mfrabilis Jalapa), a Plant which should be Utilised. - 

^Uncad.i-Guignonks, I'ran’Cicsco. in Jm Rhisin .pruM/n, Yt*ar XIV, I'l. pi<. 

Rome, May i, 

Th^‘ author has made a long study of this plant and concludes that its 
cultivation for various industrial uses is advisable. 

When grown in gardens the plant flowers excessively, to the detriment 
of the seed, which is small. In arid soil, however, especially if fertilised 
with ashes, it flowers less, and the seerls are much larger and richer in starch. 
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The stamens, pistils, and perianth (which dries up without separating 
rom the seed) give a fast purplish colour which dyes silk. 

The starch contained in the seed is of very good quality. When freed 
rom the husk and germ the seeds give a very fine flour, which may be used 
or making bread, paste, biscuits, etc.; they may also be subjected to al- 
oholic fermentation as they contain a sugar. 

Tlie cultivation of this plant in malarial districts would be very advan- 
ageous ; the flowers o])en in the evening and during the night give off a 
'ery .strong smell which keeps away mo.squitres, or stupifies t hem, thus mak- 
fig them inoffensive. 

66 - “ Chamiso ” (i^^r/p/ejf CAiiasceirs) and ‘^Quelite Salado” {Airiphx 

ac&nihocArpti), Plants of the Arid Districts of North Mexico Suitable for 
growing in Saline Desert Soils. — i*.\Toin, carl os, in La rc vista av,ric<)ia, or^m 
ofictal de la Direccion dc AKriculiura, Saretaria dc Foments, Mexico, Vol. i, No. 2, 
|)j). Mexico, Sejitemljcr i^j, 1(^17. 

Chaniiso , or costilla de vaca , or “ costilla * [Ainplex cuiiasceiis) 

^ found in northern Mexico, New Mexico and Texas. The variety most 
oiumon in Mexico is an^usiifolui, which prefers rich, strong land, and, 
hough not of necessity haloph>>i;ic, also does well in mediuni soil, and can 
tand perfectly well sodium salts such as chloride or carbonate. It grows 

0 a height of from j.2S to 4.92 feet and its foliage is about 6.56 feet in 
iaineter. Its leaves are tender aiul good as forage. The wood is used as 
iiel. 

ilie “ quclite salado or " saladillo " [Alriplex uncanfhocarpa, which 
lust not be confused with another plant also called “saladillo”, the Cheno- 
odiaceae !5uaeda Tomyiinu or .S. Moquinii) is found in the same districts 
s the prec'eding species, but is smaller and of more rapid growl h because 
Imost entirely herbaceous. It is always haloj)hytic. Its leave sare more 
LMider and appetising, and sodium is extracted from its ash. 

I he <aiithoT recommends that these ])laiits be sown or transplanted 
n cover the dried- iqi soil of the old bed of the bake of Texenco. 

67 - The “ Miaray*’ {Citrus mitu-ny n. sp.), a New Citrus Fruit of the Philip- 

pines. ~-\vi:stkr. F. I. (.\srinilliinil MUUr, IXiurtincnt of Miiuianau and Snlu), in 
//V Phihfypine Ai;riculturtil Kcvicu\ ViL X, X,i. 4, pp. Manila, 

ilie I hilippines already hold first rank ui the number of indigenous 
inns of the genus CMrus, and this very fact is a promise of discovery of 
till unrecorded sjiecies in the less explored regions of the Arciiij>elago. Apart 
oiu a purely botanical point of view, new forms are at present also of 
reat interest as opening up new possibilities in hybridization, esi)ecially 

1 connection whth the problem of breeding new types resistant or immune 
1 the citrus canker. Pseudomonas ctlri Hasse. 

I he miaray (CiYrtts wniiruy n. sp.) described and named bv the 
utlior, was found by liim in August, 1917, in Impolntao in the interior of 
lie Trovince of Bnkidnon. Mindanao, at an erevation of 730 metres. 

With its willowy, slender, drooping branches and dense crown of dark 
reeii foliage, the miaray is an exceedingly handsome ornamental tree 
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about 6 metres in height. The fruit is about the size of a lime. It is pleas- 
antly acid and may be used like the lime. The clean, vigorous growth of 
the tree indicates that it is likely to prove a desirable stock for other cul- 
tivated varieties of the citrus. 


768 - Soil Management Investigations in a Young Apple Orchard.— wooubury.c.g,. 

•Noyus, H. a. aaa[OSK.\MP, JOSEPH, m Purdue University, Agricultural Experitn^n 

Station. Bulletin No 20?, \^ol. XX, 52 j>p., XXIII Tables 12 Figs. Uafuyetlc, lud 

September, 1917 

The object of this investigation (carried on at Laurel, Indiana) lias beei 
to study the effects, and particularly the factors responsible for the effect: 
of tillage with cover crop, mulch and sod on apple trees. The present rejxiii 
covers the formative period of the life of the trees. The land comprisim 
the experimental plots had been used as a permanent pasture for nearh 
40 years previous to planting the orchard. The investigation has to dc 
mainly with tlic upland area, the hillside plot being included for any addi- 
tional light it might throw on the behaviour of the upland plots. The sj s- 
teras of soil management include four major treatments, viz., clean culti- 
vation ^vith a winter cover crop ; a heavy mulch of straw applied to tlu- 
trees and the grass cut and let lie ; the grass cut and lowed to he where i*. 
falls, no inulcli given the trees ; the grass out and raked up to form a mukh 
collar about t he t rets. 

The Laurel soil contains a high percentage of silt and clay, and varies 
but little in its ])hysical composition, sjKcific gravity and water-holdiii;; 
capacity. Ihe soil (to a depth of 9 in.) is not notably deficient in am 
essential element, however it is not very productive. Tile low organic matter 
content and the high proportions of silt and clay, make the soil one thioug ' 
which water percolates slowly and one whicli i.s easi ly puddled ; coujiled wit' 
these conditions is a slight acidity. The subsr>il is not greatly differen 
from the surface soil. 

The average animal juecipitation dining the hve-vear jieriod KjU-ipit 
has been 38.71 in. The spring months are usually much better supi>lie( 
with moisture than the autumn months. Periods of drv weather frequently 
prevail in June and July, which are commonh' broken bv heavv Tirecipita 
tions in August. ' ' ^ ^ ' 

While there liave been no wide vaiiations in iiheiioIogic.al beliavi. ri 
ot trees under different systems of soil management, vet there does rcev.r 
a marked slacking up of growth on grass plots during dry ixtiods ir 


Trees grown under a clean culture cover crop system or under a he.iw 
mulch made 4^,5 per cent greater average yearly gains in trunk girth than 
trees grown in grass with a light mulch or uo mulch at all There w i 

Jonathan an 

. > man, in their response to soil management treatnrents. The Stavmc 

S oT£S?' "" 

menni'e '’alue of certain systems of manage 
ent in conserving soil moisture are made m.anifest. During two sue! 
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periods, occuningin June two out of the five years, wliere an adequate mulcli 
was maintained on the surface of the ground either through the agency of 
cultivation or a heavy su])p1emeiital covering, the percentage of soil moisture 
was more than twice that in grass land. These soil moisture conditions 
are closely correlated with tlie girth increase made by the trees. The 
L;rcat importance of water in tree growth is further emphasized by a study 
of the precipitation data which show tliat tlie variation in growth due to 
seasonal moisture conditions, a])]K-ars to have been quite as large as lliat 
due to cultural ])ractices. 

The soil temperature studies were carried out under field conditions 
(at a uniform depth of 9 in. on all j^lots) by means of soil thermographs. 
As the soil temi)erature is largely a reflection of the air temperatiue, the 
extent to wdiich soil temperature can be controlled by cultural practices is 
quite limited. The data do not supjxnt the opinioji that rain is ofim- 
])ortance in warming the soil. There is no indication that the single factor 
of soil moisture had an influential bearing upon the temjHrrature existing 
under the different systems (jf soil management. The t<m|)trature range 
varies inversely with the amount of mulch covering the soil. The role of 
soil leinperatnre within tlie limits ^of (.rdinary cultural ])ractice appears 
lie a neutral factor in tree growth in Indiana. 

From a study of the chemical changes induced in the Laurel soil by 
cultural practices during the ]>eriod 1910 to K)!^, it ap])earsthat clean cul- 
tivation tends to deplete the soil of its organic matter, despite the fact that 
a cover crop is being turned under each year. The straw mulch ]ilot has 
increased slightly in organic matter while the sod plots, as a whole, have come 
nearer to holding their own in volatile matter, humus and rikrogen than the 
clean culture cover crop ])lots. There is 110 apparent correlation between 
tlie previously mentioned chemical factors and tne gn-Wlli. 

A study of the average bacterial ]K>pnlation ^how^ that there are in 
most cases, more bacteria ]ireseut in the sod ground at Laurti than in the 
clean culture cover crop jilots ; that the variations in mulch on The sod plots 
have some influence on bacterial numbers ; that tree grow'th and <oil moisluu* 
c iHiKtt be correlated with bacterial numbers (i). 

Tests show' that arnmonificalion varies with the season. riflVreiuxs 
Iietween ])lots arc in^t consistent with seasonal climatic variations and it 
]s imixissihle to say that cultural practice has affected the aimiumifying 
I'ow'er (d this soil. Tests show that iiitritication > arie.'> with the season, but 
that a growing crop of grass or rye lowers the nitrate content of the soil ; 
that the nuist nitrates are found under the clean culture cover cre p system, 
the straw' nuilcli ranking second in amount of nitrates ; that the girth gains 
"t tile tri'es are loiiglily projiorthmal to the nitrate content of the soil ; 
that there is no relation bctw’oen the nitrifying p<.wvr of the soil and either 
ciiliurul ]nactice or tree growlh ; h(iWever, the ratio between the nitrates 
I'lesent in the field and the nitrifying i>owvt of the soil does bear a relation 
to triv growth. 


(0 .Sor A‘ .\}>ril loiS, n'm tor tFi/'i 
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769 - Experimental Projects of the Division of Pomology of the University of Cali* 

fornia. — See No. 724 of this Ki'viniK 

770 - The Present Position of Hybrid Bearers. — vkk-Raby, k , in Kjt Am icoic n n,. 

rale. Year VIII, No. 13, pp, 219*221., Raiis, Mauh 30, 191H 

The author sunimarises the principal results of the annual report of 
the Commission of Investigation of the Central Agricultural Society of 
Ilaute-Garonne. This forms an interesting supplement to liis study pul)- 
lished in the same joninal (l). 

The cultivation of hybrids increases each year. It- is taking fool in 
the fine wine-prodneiug districts, such as Burgundy, Bordelais, etc., not t<^ 
oust the established wines, but to supply the w<irkers of the district- witli a 
very cheap, good ordinary wine, owing to the little care these vines re- 
quire. 

The Commission carried out its investigations cliiefly in the depart- 
ment of Haute Oar(nine, and the departments bordering on it. The south- 
west of France is, moreover, the district in wliicli hybrids are most 
extensively grown. 

I. — Old hybrids [black). — Sahel No. 1. — Dots well ilircct in loam ; Uregular anti 
small yielder in calcareoiis soils; very subject to antlinwiiobis imdcr certain conditions. 

Seibel Nos. 2* and 63. — Larger producers and less sensitive than No. 1, especially 
63 ; wine poor in alcohol ; easily protected against mildew. 

Setif/ 128 — Was the most remarkable in 1917 on account of its fine, heavj’ yicM, 

but it is very uncertain ; very slightly subject to authracnosU.' 

Sdhel 138*, — More regular and stronger than 128; its wine docs not derive its colour 
from the pulp; largely grown because it can be planted direct. 

Seihcl 156 *. — Row resistance iti certain environments, especLally lime; must be fairly 
well protected against disease. 

Seibei 1000 — To be preferrc^l lx:cau?e of ins greater rcsLslancc to disease and Iretter 

(luality win: j authra^iosig iometimes causes it to non-set in damp districts, 

SHbcl 2007. — Milch in demand on account uf its largt fruit and it> regularity in spiti- 
of its iuconn>ietc riix;iiing. 

S&ibel 2003. — Docs very well in loani ; al'fe<-lcal by liiiu:. 

Louiicrc 7F03 ♦ and 4401 *< — The first is prefcirctl because it givt s n larger yield, though 
the qmdity is inferior; subject to oitlium. • 

Coudac 71:0. More popular llnii the two prcci-ding ones beciuisr' almost imnnme t'> 
oidium when planted in a relatively warm district or in an exposure whieh aUows it to lipeai 
its grapes which arc of the third period. 

Cpuiierv 503. — Does not apjicar to prQi)a«atc e.xcept at the iK'giiming of hvhrid planting : 
resistant to blackrot. 

I.Newdr Hybrids. A. Black. — Snb::i *. — >Cueh in <k-nian<l on account of i\- 
good resistance to disease and regular yield. 

Sdbel 46(3 *, — Much appreciated for it? delirate and large graiR-s ; ne<-ds sulphur sjunv- 
iug although not vciy subject to mildew. 

CuuJorc - jiegulai yieht and liigh veslslaiuc to mildew. 

^^al^eucSpp-f> *. -- Notable for the -ize of bs bmieli and grain s and its s.kxI nimlitv wine ; 
eiusjly protected against miMew. 


j ; , rq^tition and to facilitate reference the by- 

ufs a rcaily inetuioned in article 303 are marked with an asterisk (•). (Kff.) 

[Di9-7;oi 
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Malf^ue 1551-i *. — Heavier producer thau 829-6; is belter adapted to the eastern 
>\'rcnees than the south-west because it requires more beat. 

As a^ncral rule Maldgue vines should not be grown in soils favourable to anthracnosis. 

(rrtj/lflrrf 194 f, *— Appreciated for its regular yield, which Is average and does not need 
notecting when there is an invasion of mildew ; in the Centre and Kast this vine is in demand 
)ii account of the quality of its wine ; in the South and Sfjuth-West where Ammon products 
nc usual, those of 194 are considered too wwik ; its yield has been appreciably increased by 
ong prunbg. 

Jurtf 580 *. — Gives a high yield and is very resistant to diseases. 

Buco 1. ■ ■ Ifittle grown in the fcouth-West on account of its small fruit and excessive 
jrliiiess which necessitates picking a foitnight before the normal harvest. 

B, Pink, Seibel 2859 *. — • Is b-dtig more and more widely grow'n ; strong foliage which 
!(ies not required sulphate spra3ring when in a good exposure ; suffers from excessive moisture 
^ hich may be seen by the beginning of rot on the bunches. 

C. JVhi/e, 793 •. — Almost immune; turns grey-pink when ripe ; regular and 

litly vigourous when planted uugrafted in good soils; its wine, though not very fine, is not 
if a bad flavour and fairly alcoholic. 

Seibel 850 *. ~ Stronger ; larger fruit ; regular ; foliage easily protected. 

Setbil 88u — Grown a little everyivherc ; wine better than that of 8 50, iisetl in the South- 

.\\ r>t for making sjKirkling wine. 

Sdbti 2653 *. ~ Known as Ploi a' or. 

Si'ibcl 3021 •. Is without doubt a hybrid of the future ; was much in demand in 1917. 

Seibel 4 681. — More resistant than 3021. 

(lait/ard or (tirffd 157. -- Much spoken of ; found bj- some to have too low a resistance ; 
nusl be treated with sulphate 2 or 3 times, ami with sulphur, 1 or 2 times; others consider 
t a large regular jicldcr of gorxl grajX's and worth the neces.sary treatments ; the CommUsion 
oiiiul it in all the vineyards visited 

Couilerc 235-120 *. tiood yield and re.dstance, but rots regularly before ripening. 

MaJ^^^ue I 647-8. ~ Known as K, r/ dr>re ; gra])es of excellent flavour ; foliage of good prac- 
ic.il resistance. 

Mal^i;ue i 157-1 V ~ Slightly less Rsistant but larger yiclder, 

Miile^ue 1897-12 *. — Rather pretty Inmchi's with a slight rausk flavour. 

/nrlille-Seyviy 450 - - vine buiuhcs with .iver.ige fruit, slightly foxy and ripening in the 
unnl pericKl. 

Miiurtce Vine foliage, heavy yield ; iiiatui ity <oiniwvh,at too tale for certaiu districts 

the South-West, slightly subject to mildew and es]K’vuilly grey rot* 

HI. — Xi:w HYBRIDS. — A. /i/iUfl (l). 

fi. — Setbcl 4657 *. — The author corrects his previous rcnuirks(2); this vine 

d so badly after the turning point that he has removed it from the list of plants to be re- 
inimemled ; as soon as ripe the gr aix-s become loose ami drop one after the other without the 
sghtost shake ; at vintage rime only the bare stalks of the bunches remain. 

■>a6<r/ 4(>o3 •, - Atiother correction ; at luin'est time it is conij^letely rotte<l ; the 

ilhor discards it loo. 

4762. CjOO(. 1 resistance to mildew ; neither bunches nor gnqxs .ire very large ; 
it .irt e.^cellfiit an(l very swivt, ripening in the second ptriotl. 

Seibel ^451, — Higher yield t!un 47'>-, with much l irgtr bimebes and fruit, round, 
ening at the end of the first periivl; jiot very subject to rot; foliage less strong inquiring some 
Ipliate; grajK'S very swccl and of gcwxl flavour. 


(t) There is nothing to add to tlut wnlainecl in N'o. 303 of March, 1918, p. 362. — 
1 See No 303, p. 361. {Fi/ ) 
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Seibel 4905. — Good yield; wcll-ilavotued gnipes, less sweet than the two last; 
very regular ; strong foliage resistant to mildew ; ripening in the second period. 

Seibel 5770. — Fine yield of good bunches with fruit above the average, ripening in thv 
first late period ; though very close the grapes do not rot : they are very gewd and very sweet, 

771 - The Larch, — SCHOTTE, J, (Meddekmden fr^n Statens Skogsfursdksimstdt), in 

vdedsfdrenin^ens Tidskrift, Year XV, No. 4-6, pp. 4-13-/06 + 107 Figs. + 11 Tahlev 
Stockholm, iqi;. 

This paper is a study on the gemis Larix and its different species spreuil 
through the various countries of the globe made in \dew of their importance 
to sylviculture in Sweden. At the same time it is an important contribin 
tion to sylviculture in all countries. The author and his collaborators study 
above all the identification and geographical distribution of the different 
species of larch known throughout the world, their varieties, forest charac- 
teristics, susceptibility to disease and insect attack, production of wo(xl, 
the quality and utilisation of tliis wood and the division of the different spe- 
cies of larch into pure and mixed stands. To distinguish the species are 
given two tables of identification, which enable the forester to distinguish 
IT species of the 16 already known. 

Classification iahle of larch, based on the 

I. - Cones very deveeofei) (exceeding 2 to 2. ^ cm. in length). 

A) Bracts longer than the scales. 


a) Straight bracts. 

1) Scales with even edges .... Larix occidentulLs (i) 

2) Scales with cut edges L. Lyallii (2) 

h) Curved bracts, 

l) Cones 7 to 10 cm. Ihgh. . . . L. Griffilhii (4) 

B) Bracts shorter than the scales. 
a) Straight scales. 

1) Bracts visible, ripe cones with neither hair nor down, 

a) smooth twigs L. curopaea (7) 

3) slightly dowuiy twig.s .... /.. Potanini {5) 

Y) hairy twigs L. olfensis (14) 

2) Bracts usually invisible, rijie 

cones with down or. hair . . . . L. stbirica (lo) 

h) Scales with curved point . . . . L. leptolepis (6) 

II — SmaeE cones (Less than 2 to 2,5 cm in length) 
a) very small cones (length 1.5 to 

2 cm.) /., americana (18) 

h) cones rather larger (length up tu 

2.5 cm.) 

1) Leaves about 3.5 cm. k)ng . . . L. dnhiiricu {12} 

2) Leaves about 2 cm. long. ... kurilcnsh (15) 


It should be noted that L. chinensisis. not included in this tabic, though 
according to the descriptions available, its cones arc very similar in charai - 
tp to tiiose of L, americana, wdiereas the cones of L. europaea show con- 
vsidcr;d)lc differences in measurements, and form, 

[trft.iri] 
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Classification table of larch, based on ike twigs and leaves, 

I. - Hajry or downy twigs. 

A) Twigs covered with a greVbrown 

DOWN L, Lyalin (2) 

B) Twigs slightey DotoY or hairy 

a) Leaves blueish-green, twigs reddish 

1) Leaves about 2 to 3.5 cm. long. L. leptolepis (6) 

2) Leaves about 2 cm. lotu^ .... L. kurilensis (15) 

b) Leaves green. 

t) Twigs pendant, reddish when 
young, slightly hairy, leaves long 

(up to 4 cm.) L. Griffithii (4) 

2) Twigs n(;n -pendant, upright, yel- 
lowish when young, downy, leaves 
long (u]> to 3 cm.) L. occidenialis (r). 

II. - 'IV1G.S SMOOTH. 

A) Leaves rkeativki.y (3 to 5 

cm.) ; twigs dry with a strong smell 

of jasmin L. sibirica (lo) 

B) Leaves of average eength {2.8 to 
3.5 cm.) ; twigs fresh with a slight 

.smell of balsam . L. dahurica (12) 

C) Lv:aves rEeativeev short (rarely 

more tlian 3 cm.) 

a) Twigs greyish -yellow, often with a 

slight smell of jasmin when dry . . L. europaea (7) 
h) Twigs reddish with small cones . . L. ameticana (iS) 


Tlie ai»pcnded map (see p. 830) shows the geographical distiibiition of 
llie various larches (16 .species and 3 hybrids). 

The following details are given on the use (d' larcli in sylnenlture, 
.'IH’cially witli regard to Sweden, for tlie nu^st suitable species. 

The lMiro])ean larch is grown almost all over Sweden up to Hapaianda ; 
It was imix)rte<l in 1750 and the first plantations made in 1780 with seed 
'htaihed chiefly from Scotland. The plantations are remarkable for the 
'ize mid regularity of the trunk and not very thick top, whicli has led the 
author to believe that there is a Scotch variety of the European larch . Since 
the middle of the 19th. century a large part of the larch seed used in Sweden 
«’.is imported from the Tyrol, giving i)lantations with a high [)roix>rtion 
>f twisted trunks and of batl shape with an insufficient growth in height 
mil a thick top. These cliaracterj make the IVrolese larch unsuitable 
iiT mixed stands and of little value for the production of wood. 

Scotch larch, on the contrary, may be inofitably cultivated in the best 
iorest soils, and soon produces timber ready for sale in about 7s of tlie time 
die Scotch pine reepures to do so. Since the larch is fairly often subject to 
'anker (produced by an ascomycete, Dasyscypha Willkomynii), it is advis- 
able to form plantations mixed with other trees wdierever possible. For this 
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purpose plantations of Scotch larch mixed with Scotch pine or birch are to 
be specially recommended ; spruce should be avoided, and, in any case, 
treated as a dominated tree. It is also advisable to use only seed of ^otch 
and S.lesiau larch, even though produced locally. The thinning of Europ- 
ean larch should be early and intense, so that the first frees the tops and 
liberates the plants dominated. Intense low thinning should then be prac- 
tised to eliminate the dominated trunks with bushy tops, especially if there 
is a dominated class in the plantation. These methods make the plantation 
more resistant to canker ; to avoid attack by this disease treesof 20 to 30 years 
should he cut. European larch wood is appreciated for use lls timber, for 
scafiolding, telegraph and telephone posts, and supports of all kinds. It 
keeps much better when in contact with soil than does Scotch pine. 

Map oj the approximale geographical distrihihon of larches. 



— 13) L. dahiiiriciiX — 1 . 1 5) L. kimUtais.— ib) L, Ci- 

janderi, 17) L (ihskensis. — 18) L awtruiXKa — (imtricana X cun’t^cu (ciiltlviUcl 
in England), 

Siberian larch is to be rocomnieuded ior plantations in central and 
northern Sweden. Tike the Scotch larckits trunk is high and straight. As 
it is equally subject to canker, the same care is necessary. Its wood has 
qualities similar to those of Scotch larch. 

Larix leplolepis is a species suited to plantations in south Sweden. 
It grows rapidly in height and diameter, though the rate of growth begins 
to decrease at an earlier age than that of the two previous species. Although 
also attacked by canker, it bears shade better than the other larches. On 
[1U] 
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account of its thick top it is not suited to mixed stands, but only bj 
those on good soil where a heavy production of wood is required in a short 
time. Its wood is less appreciated than that of the other larches. 

L. occidentalis is comparable to the Huroiiean and Siberian larc]ie.s. 
Jdke them it is subject to canker. As it produces tlie best resinous wood 
ill America, exj)erimental plantatioirs of it are recommended. 

772 - Forest Trees of the Argentine, — i fonstfi,isi'. wur, No, h, pp, 176, ; 

No. 10, pp. 243, 255, 260; No, II, I>p, 283, 2<J2, irjj; No. I J, fM’- .841* 34 4; I'ml Yenr, 
No- 15> PU- -149* 451 ; Nc*. 1;. pp. 499. 5'>3. 5‘>7- Bucuos-AiK'4, July, Si'ptcntbcr, ‘Mobtr, 
and Novcmlx'r, 1917 ; January and Febniarj' 1918. 

Concise dcscrij^tions arc given of the various uses to wlticli tlie follow- 
ing trees may be put, witli one or more plates of each. 

“ Kspiiiillo aromita " (Aauia Aroma (oil. = A. muiracuniha Huiub. 
itiul Bonph). >Supplies fire wood and flowers from wJiicli a scent may be 
extracted . 

“ Iba-Jay " (Eugenia edulis Bentli. Hook], Wood for cooperage, car- 
pentry, joinery; tanning bark; flowers may be used for extracting scent ; 
fruit may replace that of the tamarind. 

“ Iba Ee ' {Acanthosyris spinesccns Cv .) . Wood f(jr furnilure making ; 
fruit (nuts) gives a very alcoholic brandy ; tree very ornamental and easily 
I>ro]iagated. 

"Espina de conina '' (Citrn^undru auiorphoides). Very compa<.t and 
flexible wood for joinery A heguniinovae all ])arts of which are rich in 
tannin. Bark, sa]i-wo(al and fruit ricli in sajKjnin, in whicli the fruit is 
e.specially rich, and used commercially to free hair, as well as woollen and 
silk materials, from fat. 

" Aliso" {Eupatorium s]).). Compositae, very abundant on tliv banks of 
the Parana and Paruguay, as wx-ll as on the islands and banko of the 
Bermejo. Wood wdiite, light, used for field constructions and the manu- 
facture of casks ; suitable for paper-making. 

“ Guabiyii " {Eugenia Gnabiju and E. pungens). Wry tine joinery 
uoo(l ; bark, leaves and branches have tanning qualilies; edible fruit. 

“ Sauce bianco ’’ {Salix Mariiajia heyb. - 5 . Humhiddtiav.ti Willd.). 
I.iglit wood nse<l for making clogs and all light articles. Very abundant in 
insist Soils. — “ Sauce Colorado '' {S.ilix Humboldiiana). Reaches a maxi mum 
height of 50 feel ; requires less than two years to attain c(unj)lete growtli. 
Kxt'ellent wood for fiiriiitnro making, hike the preceding tree it does well 
on moist soils and is excellent for making flbre and ])aper pulp. 

" Urunday-ura ” or " Uruuday bianco " [Diplohdcha porihunda). 
Wood for furniture making. 

“ Trementina ”, or “ Mo.lle or " ilolk guazu” {Duvana ptik'cox 
(kiseb. -■ Schinm dependens <hteg). Unlike tlic preceding trees which are 
ail large, this Aiiacardiaceae ia a bush; when incised it yields a resin: 
the leaves give an infusion used for the teeth ; \'ery fine ]unk wood. 

" Toro-ratay ”, ” Huinag or "Palo enu” {Tahchnia San- 

talaccae, 26 to 33 feet high ; yellow wood of wdiich tlie handles of tools are 
made ; used in dying. 


[ni-us] 
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“ Ivira pita '{PeUophorum VogeUmum Benth). Lcgnminosae with tai.- 
nin- balk ■ the pinkish-yellow p-ood, is used for cabinet-making, and more 
Pargdy for making casks. '■ Ivira-pita-gnaaii » 


Vopelitinum) 


A i:i<^rintic tree witli hard, yellow wood ; 


leaves, and roots. , ■ ir 

Palo santo bianco ” (Bidncsia Canedn). known as Giiaiacnni oiti- 
dnale ” in Brazil, where it was imported from Jamaica. In the Argentine 
it is found with the ])recediiig species ; fine, resistant wood ohi dark green 
or blue • inied for buildings or as fire w'ood ; dcpnrative infusions afe made 
from it.’ The resin from the bark and sawings is used as a balsam. 

“ Inga ” (Ingii apih). Large tree growing in moist soils ; edible Iriiit ; 
white wood not verv resistant to iiicleiiicnt weather ; the bark contains a 
fine red colouring matter and is used in tanning ; by nn.xing an infusion ol 
the bark with ferrous salts a blue-black ink is obtained. 


773 - Swiss Forestry from 1914 to 1917. - l. DmoPraT, Jl. (Chid tVJer.il inspector oI for- 

csls) Allgemeinc Orientierung liber die Holznillzungcn lu den Jahren 11JI4-1916. SeSa-n- 

ZeUschrift Hr Forslwesrn, Year LXVIII, Xo, 7-8, pp. 214-219. Petne, 1917. - 
II EiOOUX, ir. , Noire Commerce de bnis iivec rextericiir en 1016, in Journel fcrcstu’r 
suissc, Year LXVIII, No. ;-8, pp. Die Ilolzsehlagspolm-i in 

den privaten NicMschutovaldungen nach dem Bunde?ratsbc?chluss vuin 2^ Fehniar, 
1917, ill Zdtschrift fiir Forsiu^esrtt, Year LXVIII, No, 9-10, pp, 217*244. ui. 

—IV. Sch^nenrerger, F., UetTaehluuRen zu der SchuiZMaldfTage, /fcnC, pp. 

V. Hefti. Referat zur Motion Kngler, pp. 2 Biolt.ey.H,, Kaiiport mu 

la“ gestion direete”, m Journal foresticr suii^se, Year LXVIII. No. 9-10, pp. iCio-l/d, td. 
— VII. B.UJOUX, H., Remnion de la Societc suitise des forestiers, k<. 2.‘y el 2i> aofll, a Lmn- 
peiithal, /fMVJ.,pp. i8i'ib8.- - VIIl. Rt^olulioii pour la founiiUire tUs bois de feu. Ibid,, 
P ig<5 — IX. ItRCHMiD, Die forstwirtseliaftliehc Zetilralfilcllc, SiPiizcrischc Ztitsihnfi 
fiir FursIu'L-sen, Year LXVIII, No. 1 1 , pp, 28 fi-292 , iii.— X , Murkt, H. ( Presulenl dc l.i S-v 
ciete des forestiers suisties), Rapixirt du Comite pour I’aniRV 1916-1917, Journal 
sw7SSc,YearLXVnr,No. ir,pp. 203-207, — XT. Reiidenienl tiiiaiKier.en J9ir).dc nuel- 

ques forets communal cs a geniiiee U-eliiiiqiie. Ihid., No. 12, p. 227. 

According to a pubUcatit)n of the Cluef Federal Inspector <>f I'orests 
(a report read at a conference of delegates from the various federal depart- 
ments and of Swiss forest inspectors) the influence of the \var on Swiss 
forestr\^ and forest industry has been very great. F<-forc the war the wood 
production of Switzerland was insutheient for the reipiirements of the coun- 
try’ and had to be siippleiuciitcd by about ^ 4 of the native jirodnction. In 

1913 the difference betuven the exjiorts and imports of wood was over 85 
million cubic feet. In 1914 the imports still exceeded the exports by 3 
but in 1915 the position was reversed and the exports were equal to the 

1914 imports, and about double those of the year 1915. In iqtbthe exjiorts 
exceeded the imports by three times in quantity and four times in value. 
Italy and France received most of the wood exported, Oermany only oc- 
cupying the third place. 

The excess of exportation of \smod, the setting aside of certain quanti- 
ties for yards, and the decreased coal supply which has necessitated the use 
of wood for gas-making, has led to an ahnormal rise in price, and a certain 
shortage of fire- wood. The Government has had to take various special 





measures — the fixation of maximum prices, permission for extraordinary 
felling of fire wood, and to exceed the felling provided for in the management 
of public forests, and cooperation in the work of utilisation. Moreover the 
export of certain wood-products has been forbidden and that of others re- 
gulated by special permits. At the same time the felling of walnut trees 
has been prohibited, the cutting of wood belonging to private individuals 
controlled, and the penalties for cutting wood in the lands under forest 
control increased. 

'fhe felling of trees in the public forests has uot been e.xcessive, but not 
a few privately owned young plantations not under forest control have 
been sacrificed. Thoughtless felling will result in a marked depression in 
wood production for many years. 

On the whole the normal amount of woodcut in Switzerland amounts 
loover743i 270 000 cubic feet, whereas, in 1916, it rose to over !.:{ 151 800 000 
cubic feet. To prevent ultimate loss the regulations previously applied to 
contTclled forests have been applied to the other forests, and it is possible 
that this control may be continued even after the war. On the other hand 
it is proposed to improve the conditions of forestry and utilisation of wfK>d 
by increasing the public forests. 

An important event w’as the meeting of the Association of Swiss Forest- 
ers (autumn of 1917), llie chief object of w^hich was to discusse the report 
of a Committee of action, nominated in 1911 with a view to improve botli 
the position of Swiss foresters and the technique of forestry. The war has 
helped the attainment of this object because it has proved to the public 
the importance and economic value of forests. 

The value of the Swiss forests, calculated on a 3 yield, i> over 
i! 5b 000 000, or about the total’ of the debt for the federal railways at 
tlie end of 1915, whereas there are only 200 officials to administer the public 
forests, wffiieh have a minimum value of over £ 26 000 000, More recogni- 
tion df the work of the forest officials and greater freedom for thenr in the 
management of the ])ubHc' forests are, therefore, demanded. A moretechni- 
cal and intensive management e^'en of the private forests is also demanded, 
i'; this would mean a marked increase in the quantity and value of the 
\vo<id per acre. 

In support uf this M. ihoi.LEY gives data concerning a coiuiminal forest 
uf 2S3 * 2 acres at an altitude of from 2 424 to 3 feet wiiich had been de- 
vastated by sucees.d\*e fellings, neglect and destructive utilisation by its 
contractors. For 50 years this forest has been controlled.' As u result 
'luring the last 25 years the amount of wood has been increased, and age. 
volume per tree and growth have been improved. Whereas it \delded 30.3 
cubic feet i)eT acre in 1891, in 1916 it yielded 103.6 cubic feet. As a result 
"f good management the cutting even exceeded the estimated amount, 
reaching T15.3 cubic feet in 1916. 

The chief demand of the meeting wms for a Tension of the forest legis- 
lation in force in Switzerland in order to extend the principle of forest 
control , even from an econonne standpoint. As has been done by the Swdss 
Society of Timber Merchants, the Society of Swiss Foresters proposes to 
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form a central forestry ef&ce which will supply information, give commer- 
cial technical help, and undertake propaganda. With this aim in vdew two 
publications are being prepared which will be largely distributed ; the ob- 
ject of one is to show the extent to which the yield of public and private 
forests may be increased, that of the other to show the work forestry 
demands from experts. 

For 1916 the financial yield of some of the technically managed com- 
munal forests showed a marked increase, although this was not due to ex- 
cessive felling. Thus a minimum of £ 1.15.0 j>er acre for the Bernese 
communal forests, corresponding to a utilisation of 97.T cubic feet, ri^ to 
a maximum of £ 6.0.0 for the communal forests of St. Gall, corresponding 
to a utilisation of 154.2 cubic feet per 'acre. The cost of exploitation is 
not included in these estimates. 


LIVE STOCK AND BREEDING. 

774 - Studies on Toxicity to Insects of Various Organic Compounds — moowe, w aLiAw ; 

I. Toxicity of Various "Benzene Derivatives lo Insects ; II, Volatility of OrKaiiic Compounds 
an Index to the Toxicity of their Vajwura to Insects, Journal of A^^ricullural JResearch, 
Vul. IX, Xo. 11, pp, 37 i' 3 Si I Figs Bibliography of 7 publications, and Vol. X, 
Xo. 7, pp. 365-371 Washington, June, ir aud August 13. i«>i7. 

I. “The author in a previous paper (i) pointed out the possibility of 
fumigating animals with nitrobenzene to destroy t heir external parasites. In 
that workandin later experiments with nitrobenzene as many as 500 animals 
(cattle, sheep, hogs, chickens, dogs, cats, rats, and guinea pigs) have bf'cn 
fumigated, with only two cases of po.ssible jx)isOning. Xeverthele.>.s, in 
view of the extreme toxicity of nitrobenzene, it was felt that it might Ix' 
too poisonous for general use. For this reason a study of 28 benzene 
derivatives was undertaken with a view to determining their toxicity to 
insects ; and from the result of this study it was hoj^ed that one or mure 
compounds might be found which would be (piite toxic to insects -w^hile 
noii-toxic to higher animals or plants. A knowledge of the toxicity of the 
vapour of these compounds is valuable not alone for fumigation purposes 
but also as an index of their work as contact s])rays, since Shaft r and, more 
recently, McIxdoo liave shown that most contact sprays kill by the action 
of their vapour rather than by the plugging of the spiracle^. 

One-Iitie Florence flanks of pyrex glas.-, closed u ith rublx r sto])]>eTs e.Mted with kud Bn!, 
^ere Used as fumittalion chambere. Measured quantities of the cnmpt.uiul to Ik- le<.led wti.' 
placed on a pieee of filter paiK-r eut ns small as possil.I^, the iwiK-r wa.s suspended from the stojv 
IX-T inside the flask, and the compound was allowed to evaporate. Aft^rr several diffeicnt 
insects were used in preli uiiuary tests, the house fly ( Mtma (iom< slica) w:is selected . Vh c flie^- 
were put’into each flask, the chemical introducerl, and the flask tightly slojipi-risl . Wlieu all 
the flics in the flask were apparently dead, they weic lemoved to a via'l and given - , hour-, l.. 
revive. If none ^revived, the time during which the flies were cxiK>scd to the v.qnmr wa«^ 
recorded. But, if the flies revive-l, the e.Tix-riment w^is repoite<l. In each ease s tests were 


(i) See the Journal of fitonowitt Vol IX 

{FJ.) * ' ’ 


n pp. 71-S0, 
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Since similar weights of the different chemicals do not contain the same 
number of molecules, and their toxicity could not, therefoje, be accurately 
compared, it was decided to determine the toxicity in minutes for similar 
fractions of a gram-molecule of each chemical, llifferent quantities of 
each chemical were tested and curves plotted. As the quantities increased, 
it was found that each chemical had a point beyond which an increase would 
not give a reduction in the time required to kill This is the point at which , 
the air is saturated with the vapour, and differs for each chemical. As the 
quantity is decreased, a point is reached where tlie vapour is not of sufficient 
strength to kill The plotted curves lie between these two points. 

After the curves were plotted, it was found to be impossible to com- 
pare similar fractions of a graiu-iiiolecule ; heiice, the different fractions of a 
gram-molecule necessary to kill in a fixed time of 400 minutes were determin- 
ed. A long period of lime was selected as a more nearly correct index of 
toxicity. The fraction of the gram -molecule was determined by dividing 
the amount of the chemical necessary to kill in 40 f) minutes, at a tempera- 
ture of 70° F. , by the molecular weiglit of the substance. 


Relation of file Volatility- of Ori^anic Coniponnds to their ivxiciiy. 
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Ethyl ether 4 4245 43 1 ^-4 Amyi alcoli' >1 ... .0.0460 3S.2 

Eulrulcioin cthtr .... 7 ^ 3*3 Furfural . 0.0457 20.S 

Etbyl mcrciptun. . , 2,1541 log.o Bromnuthyl-pheuyikrtoiic. 0.02S2 2.4 

Methyl alcoh d , 1.9776 671. 8 Butyric acul .0.0241 25.*' 

Acetone. ....... 1.3631 954-3 Ethyl aceto acetate . . . ",0192 24.'' 

C irlxju bi-^ulphldt- i,SIji 6 2S6.3 .Amyl valoMte 0.0182 11.2 

Clilcirofotni 1.2870 804,6 Valcr c ■ cid . ... <',011.; 15,3 

Carl>oti tetrachloridt . . (\7067 161.0 Ally] isosulpbotyanale . . 0.0083 1.2 

Ethyl akohol , 0.4342 331.2 Nitrobeniine 0.0058 1,8 

nciizeue . • . . . 0.4097 r42.3 Ethyl ma’onatc 0.C054 0.6 

ClUorpiciiu o..3 24,> 1.7 Mt-nihonc . 0.0040 2.9 

■Vatic siciti - 0.2936 60.1 > ^rethyl salicyl.iti . . 0.01133 i.o 

Thiophene. . . . , 0.2659 102.2 Camplicnc, 0,0032 44,0 

Propyl aretati ...... 0.2610 103.4 Chloral hydrate o.CK)3t> 48.(1 

■AcenUdehyde 0.2343 273.2 Xaphthalcnc ... 0,0013 3.(1 

T Inene . ....... 0.191S 147.5 Xiotiac 0.0010 2.4 

Ivthylciic broniid' ‘•’•1,363 18.6 C;un]thur ... ... o.coobS 5,2 

iyridine .0.1347 21,7 KtTo«-no , ‘ o.cxsob; ii.o 

Xylene 0.1241 64.9 Chloretoiic . (,',0005 3.e> 

.Amyl acetate .... o,t'627 44.8 Menthol. o,oooi9 3-2 

< * 380110 ? 0.0520 42,0 Thnnol 0,00014 6.u 

.\niyl nitrite ....... 0,0512 41 1 BromctoiK . 0,00009 i.i 

Rromofomi 0.0486 7,7' 


114 ] . 



836 


HVGiKNIv 


All the benzene derivatives tested proved to be more toxic to insects, 
molecule for molecule, than carbon bisulpliide. 

Physical characters, such as boiling point and vapour pressure, have 
more influence on the toxicity than chemical composition. 

Up to 2500C. the higher the boiling point the more toxic the compound 
to insects. Beyonds 3500 C. the compound is usually so slightly volatile 
that not enough of the chemical will evaporate to be effective. 

Uipoids are very soluble in conipounds with low boiling points and but 
slightly soluble in compounds with high boiling points. 

Compounds with low boiling points, although le.ss toxic, owing to their 
great volatility, may give better results than compounds with high boiling 
points, particularly in the fumigation of grain. • 

The toxicity of tlie benzene derivatives was found to ])e similar for 
other insects. A comparison of the bluebottle fly {Lncilia sericaia) with 
the house fly shows that house flies die more quickly from compounds with 
a low boiling point tliaii bluebottle flies, while compounds with a high boil- 
ing point are more toxic to the bluebottle flies than to the house fly. Simi- 
larly. the cockroach {Bla/eila;^crnianica) succumbs less readily than the potato 
beetle [Lcpti notars a deccviUiiL'ciin) to low boiling compounds and more readi- 
ly to high boiling compounds. This relationship may be due to morpholo- 
gical differences in the insects, possibly the diameter of the spiracles or 
trachea. 

Tor the fumigation of animals a componnd with a liigli boiling point is 
needed in order that relatively little of the nuiterial shall be in the air to l>c 
taken in by the animal or to irritate the eyes or nose. In this res^x-ct 
salicylic aldehyde is probably the best. Tlie cost of this chemical is prohibi- 
tive for general fnmigation ; but, inasmuch as higher animals readily oxidize 
it to salicylic acid, which is very slightly poisonous, this eoiupound might 
be used for the internal fumigation of. horses to destroy botsas carbon Irisiil- 
phidc is tiow used. 


II.- — Having pointed out the relationsliip between tlie toxicitv of vari- 
ous benzene derivatives and their boiling points, the question arose whether 
a similar relationsliip of boiling point and toxicitv existed among other- 
volatile organic compounds. Karly in the work it was discovered thatboiling 
point was merely a convenient general index of the volatility of the comjxmnd 
and t lat the real relationship was probablv between toxicitv and tnlatility 
It was at hrst thought that this relationship existed only with conipounds 
laving an action on lower organisms similar totliat of chloroform and ether, 
>ut It was soon found to have a wider range of application. 

In general, the ^ame methods were employed as in the previous work. 
Ihe results are given in the table on p. 835 and summarised as follows : 

volatile organic comjxmnd is correlated 
c sely with its volatility. A decreasing volatility is accomtianied bv an 

iH of the ehemicul is ;i general iiide.x of 

irolatihty. Compounds with boiling points of 22 f to 2^0“ C. are usually 
so slightly VO atile that they do not produce death ecteept after very iLg 
exposures. The structure of the ri.spiratory sy,sten. of the iu.sect is pmbiwv 
[rrr] 
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responsible for the remarkable influence of volatility on the toxicity of the 
vapour of volatile organic compounds. 

775 - Observations on the Immunity to Rinderpest of the .Nellore (Indian) Cattle 
and of the Nellore-Native Grade Crosses, in the Philippines.— You\xBF.iiG, stan-tox 

(Chief Veterinarian), in The Philippine Amcultural Review, Vol. X, Xo. 4, pp. 436'4.i;, 
6 Diagr.p Uibliogriiphy of 6 Publications. Manila, 

During the year 1909 the Philippine Bureau of Agriculture purchased 
103 head of flrst-class Xellore cattle, with the purjxise of ascertaining if 
these cattle could readily adapt themselves to local condition, and if they 
could be used to improve the native breeds of cattle. It 3\'as found that the 
Xellore cattle readily adapted themselves to the conditions in the lower alti- 
tudes of the Philippine Islands and that the crosses upon native and Chi- 
nese dams produced a very good type of animal. 

Since 1909 further introductions of Xellore cattle liave l>een made from 
time to lime, and they are nowlx-ing used to a great extent throughout the 
Islands for improving the native stock. The bigli resistance to rinderfjest 
of the " plains " cattle of India has long Wn recognized (l). Coincident 
witli the extended use of Xellore cattle for breeding purposes in the Philip- 
pines the idea became disseminated tlnit the grades were very highly resist- 
ant to rinderpest and that by importing cattle of Indian breeds and cros<^ 
ing them upon the native stock the rinderpest problem would be solved. 
In view* of this, the author decided to test the resistance of pure-bred Xellore 
cattle to the Pliilippine strain of riiKlerj)est and also to make more careful 
tests and observations in regard to the resistance of the Xellore native 
grades. The results led to the following conclusions : - The pure Xellore 

cattle are very highly resistant to tlie Philippine strains of rincierpest, the 
mortality being in.sigiuiicant. They are not, however, absolutely imnniuf . 

In tile case of native cattle, tbc' iiifectivity of the virus is not appreciably 
attenuated by Ix-ing passed tlirough Xellore cattle. This fact makes the' 
latter very dangerous as conveyors of the di'X.'ase, as they may react with- 
out showing clinical evidence, 

The half-bred Xellore- native cattle do not inherit the high degree of 
resistance to rinderixst possessed by the Xellore stock. In infectioi’s of 
iiKKlerate \druleuce tliey a])parently have somewliat greater resistance than 
the native animals, but in virulent infectioijs this resistance dots not afford 
them any protection. 

([) I.INO.ARD, .\J.FRED ( A’c7><.>ri oil the Prepnr.-Uieti ol Rinderpest Pfaieclire Serum, CiUcuU.i, 

1 'n- i, p. S) sbilrt that ‘‘ 'Cbc cattle aiul butYaloe< uf the pLdn.^ varnng degivts of imniujiitv , 

•jo much so that I'speeuilly in the I'liitcd Pruviua-s itwouM lx iiupeissiblc to utilize Uiem b *r 
supplying virulent bluful or for thepurjvis.: of tesliiiK the protective value nf sc'ra where a 
iiiarke^l susceptibility is iieccssuy iu the aniutals uiiU/c<l. Further it is well kiMCMi tlwt some 
plains uniniiils in this country may i»;ls.s ihiough attacks uf rindeipcst uf so slight a clutrac- 
ter, thjit it maj even be overlooked by the iniltated iu this disease”. He also jcscertaiued th.ii 
lhes(' plains cattle *' require a dose iof senuii) 1 5 to i S tinlcfi less than that requinxi by the sm.ill 
billaiiiiiuils jxT Goo pounds LhxIv weight”. Similar statemeuls have Ken made by Houirs, 
J. D. rj, [Indian Cu*»f Ve-ierindry Ihptirtnient, \fe»hnr N'o 3, p, T27 ; .l/cmom' of the Depattmeni 
i ericulture in ImUn. Vtierimry Senes. Vol, JI, No 3, p 43). (djif/ief) 
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From the incondusive evidence at hand, the three-fourtlis NeUore- 
native grades appear to have a greater resistance than the native stO(*. 
The rinderpest problem of the Philippine Islands cannot be solved by the 
importation of Nellofe or other Indian Cattle, unless possibly by carrying 
it out to the extent of practically eliminating the native stock. 

776 - Official Measures Adopted in the Argentine for the Control of the Tick Transmitt- 
ing “Tristeza”. — Amies <k la Sociedad Rural Ar-^cniina, Vol. 1 , 1 , No 2, pp. 124-125. 

Bueno? Aires , More h>\pril , 1 9 1 7 . 

The Argentine *Governiiicnt, acting upon the advice of the Ministry 
of Agriculture and upon information furnished by various agricultural so- 
cieties, issued a decree in April, 1917, for the purposes of i) calling attention 
to the losses caused by ticks, 2) pointing out the necessity for vigourous 
sanitary action, and 3) authorising the application of the measures suggested 
by a Commission appointed by the ^linistry of Agriculture in Octolier, 1916, 
if considered suitable by the Live Stock Department. 

The decree defines the limits of certain areas as tick-free, intermediate or 
infested. Very .strict rules are laid down regarding the movement of cattle 
from oneurea'to another; these will be enforced two years after the date 
of the decree. Cattle may be moved from unclassified establishmeuts only 
after preliminary dipping and then only within their own defined area. 
Official dipping tanks will be installed in the larger cattle markets and where^ 
ever considered necessary throughout the intermediate and infested areas. 
Corrals are to be set apart for the temporary hoasing of tick-free cattle 
journeying from the north. The best insecticides for tick eradication 
will be obtained and exact instructions i.ssucd for their application in varying 
proportions throughout the different seasons , as well as practical instructions 
for dipping. The biology of the tick [Mar^aropus annnlatns) and methods 
for its destruction are to be studied under direction of the Ministry of Agri- 
culture, and only competent iTi.s]K?ctors w ill be chosen to stiperiiitend the 
dipping-tanks. All expenses in connection with tick treatment will Ik* 
reduced to a minimum. 

777 - Pathogenic Action of Ixodids.--r.\KODi, silvio e , in Ami, s dc lu s-.tudad Rumi 

Af-ienlina, Vol. 1 , 1 , No 2, njJ, in-124 -f 4 I'tyS. Biicuo? .Virus, March-April, 

Tills paper is a review of the subject of tick-infestation, and gives an 
account of the various paiasites transmitted by Ixodids and of their evolu- 
tion in the tick and in the animal host. The method of transmission from 
tick to host is described. The ticks dealt with include Margaropus annih 
which transmits Pirop/dsnui bigi’miiuffi and J f/apl(iSf?ia mitrfinale as 
waW an Thcileria and (these last two blood proto/na have not 

hitherto been observed in the Argentine). The author records his own 
experiences in the investigation of the evolution of the parasite in the tick. 

In the tulles of the salivary glands and, more rarely, in the ovarian glands 
of the females of M. a nun! aim he found filiform forms of the parasite, which 
might be defined as sporozoites. In the stomach glands he found oval 
forms, be.sides other more or less s|)heTical ones, which he identified ns more 

[n^ni] 
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developed forms (sporoblasts) thiin tlie former, and, consequently, conse- 
cutive. 

While studying the transmission oi A vapia^ma he come to the conclu- 
sion that Sfomoxys and Tabanids do not transmit tliis disease. Healthy 
animals placed with tliose itifected, but freed from ticks, remained 
tiniiifected although they were attacked by these flies. 

in the case of natural or spontaneous anaplasmosis the disc-ase is always 
preceded by piroplasniosis. Sev^eral authors, chiefly Dkscazeat; and Pi- 
cou.o, maintain that the piroplasms, through the mega n a plasm (s])heti- 
cal masss of chromatin 2 to 3 p, in diameter) phase change into anaplasms, 
and these in their turn may eliange into secondary piroplasms. The 
author inoculated a cnw at the same ti’ue wnth Piroplasma and Anaplasma, 
and observed tliat the two ])arasites ahvays preserve tlieir characterislic 
jnorphological conformation. 

778 - Thyroid Hyperplasia and the Relation of Iodine to the Hairless Pfg Malady (1), 

- Haht, E. B. and SteenBOck. H,, in The Jourml oj B\hlo-ical Chemistry, VrU XXXIH. 

Xo. 2, i>p. 313-323 -f- 2 Pliites. liillitnnn', AM.. Februiuv, m/iS. 

The writers' exi:)eriencc with the hairless pig malady supports the view 
that it is occasioned by a low ifuiine assimilation by cither intestiiieor thy- 
roid, resulting iji a goitrous condition in hot h mother and young. This con 
dition interferes more severely with foetal development than with the nor- 
mal maintenance of the mother. It apjx^ars to be produced by rations with 
liigh ])roteiu levels and low laxative effects, w ith tlie accompanying condi- 
tion of lack of exercise and unclean surroundings. Young sows exposed 
to such conditions are more prone to develop thyroid enlargement tlian are 
mature sows. The authors jecognize that there is tlie possibility that soiiu- 
rations from certain regions are naturally so low in iodine as to make the 
scarcity of iodine the direct cau<e. They liave foimd it possible to grow sows 
to maturity on natural feeding materials grown in southern Wisconsin, 
but of relatively low jirtUein content and good laxative pmixTlies. with the 
production of normal o1ts]>ring. On the otlier hind, these same feeds eom- 
hiiicd in ditfeient proportions and fortified with prottin concentrates lead 
to the production of hairless pigs. 

.Tlie authors are of the opinion, toi the present at least, that tht^’ luve 
not reached the .stage where it is wise to advocate the general ase of iodine 
in the feed of all brood sows : that the coaditionsleadingto the production of 
Iiairless pigs should first be analysial fully in order tliat we may acquire a 
complete iindcrstandiitg of the reasons for the sticcessful rearing of sows 
intended for breeding ]niriioses tlirougli the use of natural materials, un- 
tortified with potassium ioilide. However, in regions and on farms where 
Iiairless pig production is mnleuiio or {xusistent in character the direct um." 
<if ioilides should Ix' made, 

779 - Poultry Parasites.-’ H.UM,isr.T\)N, J,. in the .Wa'S -a/J, n*,i.v5. 

Viil, XXV'] If. Xo, t), |)p. SV'IjU'V. 3. iqi 

Vermin in ]ioultry hous<s naturally fall into twi> groups: parasites that 

(I) SeoaEn H Winli I'nS N'n ',0^ ' /■ ,? > 
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live and liibernate in the poultry house on roofs, etc., such as Dcrmanys- 
s!ts giillinae (red mite), and those which ])ass their whole existence on the 
fowl, such as Goniocotes abdominalh (large chicken louse). The latter inav 
be combated with a dust bath, or by dusting the birds by hand with insecti- 
cides, or sulphur, or with eApial parts of sulphur and hue ashes. The best 
method of keeping poultry houses free from vermin is to spray them with 
kerosene emulsion as often as necessary. The emulsion, which should be 
applied by a force ])ump so as to reach all the cracks and crevices, is composes] 
of 8 oz. soft soap dissolved in i gal. boiling water, i gal. of kerosene being 
slowly added while stirring, and the whole thorouglily shaken to effect 
euiulsitication. I'or use, 10 gals, soft water must be added, and if the spra\- 
is to be also a disinfectant, one table spoonful of miscible carbolic acid t*) 
each gallon of emulsion should be stirred in. Where the infestation is se- 
vere. 2 or 3 applications may be necessary at intervals of i or 2 da3^s. 


780 - Infections Caused by Bacterium pullorum in Adult Fowls (1). — lunLEy, 

Fn I LIP, assisted byCAi.nwELT., D. W., ULKI-VS. M.W. and I.AKBEht, 1 ). J., in A-ricullmti: 
Fipiii'imt’nt SfaUnn or ihc Khoiic Islatul StcUe Coltt'i:c, liuU^Hn ry2, )u p]),, 1 1 Hibli,.- 

?iraphy cif 13 I’liblications. Kin^stun, R. I., Xuvemlx-r, 11)17. 


The present pajx^r gives the results of a study in which it was established 
that Bad. pullornm Rettger w'as the causal agent in an epidemic in adult 
fowls indistinguishable in its clinical picture and patliological man i test ti- 
tions from fowl tvphoid. The priiiiary ob^^ervatiotis and the exi>erimeiital 
features of the study lead to the conclusion that lateiit Bad. pnHo/itm in- 
fection was stimulated into active manifestations of fattil generalised infec- 
tion as a result of intestinal irritation, or other physiological changes, fol- 
lowing the feeding of a ration containing a large proportion of roughage 
in the form of oat husks. The authors point out the need of regarding more 
seriously the endogi’uom as opposed to the exogenous origin of “ epidemic ' 
cliseases among poultry. Among ])ossibie endogenous disease -stimuli the 
importance of a hygienic feeding diet is esi)ecia]l\' emphasized. The exist- 
ence of iuterniediate bacterial forms, resembling puUorum but vary- 
ing slightly toward B. gaUinarnm is suggested, and it is pro}>osed to make iw 
of the terms Bad. pnllornm A. and Bacf. pullorum b. m order to keep thcM- 
type.s^distinct pending their further study. It is further suggested that 
Bad. pullornm appears to stand as a border-line group in tlie colon -tvjdioid 
intermediates, separating the actual ])aratyphoids {B. callinarum, etc.> 
Irom the actual paracolons (/?, suipesdp’r, B. paralypht^sns A and B, etc/-. 


781 Studies in Calcium and Magnesium Metabolism ■ r i/vins m h t -i 

MKXor.L, EifavEtie It. The l/foa. uf 15.)^* .cx] An,l ; ir, .UVi xs, m’ 11 The 
of l>u:ls IV.r CaU-iun, : III .Uvsns, M n . Th. j/U-.t of l-.o an-l Taltv Aci.l fX :i- 
v.ams.- Ihr Joun,r! V.T XXXI.Xu,.,,,, Un,],. ■ 

m ^ Mibi .f 

o lunl. lliiUiiriorf, Mf| , 

Cjc work described wiis tarried out at the .Sheffield I.aVioralorv oi 
I hysmlogieal Chemistry, Yale I'niversity, Xew Haven, 


(l) Sec also R , lAbr, No iS,,, i /.;,/ ) 
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I. — The present investigation is primarily the outconic ot a consider- 
ation of a claim of Dubois and Stolte (Jahybuch fur Kinderheilku}tde, 
Vol LXXII, p. 21, 1913) that storage of calcium is dependent upon a suit- 
able supply of alkali so the organism. By the addition of alkali carbonates 
to the food of children tliese investigators found that they could cliange a 
negative calcium balance to a positive one. They believed thi.s outcome to 
be due to the neutralizatioji, by the alkali, of the phosphoric and sulphuric 
acids formed in metabolism ; also to a prevention of the formation in 
tlie alimentary canal of insoluble calcium soa]Js which cannot be utilizxrd. 
According to the first consideration, by siipplyiiig alkali the iinecessarv 
withdrawal of oalciiirii as a neutralising ^igeiit for acids formed in metabo- 
lism is averted ; and in the second instance the loss of ujiabsorix^d calcium 
by tlie bowel is prevented. 

The general plan of the sUidies of the authors inv^dves metabolism 
L-xperinumts carried out with dog.s, in whicli tlie income and outgo and tlie 
corresponding balance of various elements were ascertained under diverse 
conditions of diet. Tlie results arrived at were as hdlows ; — 

Administration of base or acid produced no signihcant effect uixm the 
balance of nitrogen, calciutn, magnesium, ;ind phosphorus in the dog. 

Administration of hydrochloric acid increased the tiriiiary excretion 
of calcium and thereby altered the relation of calcium to magesium in the 
urine. 

Th<‘ calcium contained in milk ^vas more effective tluin soluble calcium 
lactate in producing calcium retention. 

Administration of large doses of alkali bicarbonate to a human diabe- 
tic did not decrease the urinary output of calcium. 

II . - From a summary, given liy the author in tabulated form, of all 
the available literature on the urinary alkali-earth excretion of adult dogs it 
is evident that there exists no definite relation between the diets and urinary 
calcium and magnesium. The tendency is for the excretion of tiiese ek- 
MU'iits to increa.se as the intake of them increase. 

From the literature on the subject we me led to coiiclude that a diet 
iv>or in calcium is not conducive to a storage of cither calcium or magnesium, 
d.':-|;nte an abiitidaiict' of nitrogenoii.'^ food. This is further established by 
tile author’s investigations, 

in. — Tlie present conception of the digestion and utilisation of fats 
<cid other comparable esters of fatty acid would lead oiielo exjX'Ct tluit if 
they are hy(,irolysed in the normally functioning alimentary tract the result- 
ing fatty acid will either lx? absorlxal promptly or excreted as insoluble soap 
with faeces. The extent to which absorption occurs may therefore depend 
i;ni only u]xin the digestion of tlie esters but also upon the degree to which 
alkali earths are simultaneously prcs<nit in the intestine to render the f.itty 
acids insoluble and umitilizable, Conversely the loss of alkali earths through 
the bowel may likewi.se be promoted by the ])rescnce of large quantities of 
fatty acids. A study of tlic data here presented shows, with respect to the 
deportment of the calcium, that when the utilization is poor the loss of 
calcium is proportionate larger. 



feeds and feeding 

Similarly the negative caiciura uaianuc was smaller in those cases where 
the utilization of the fat was more satisfactory. 

Although the quantity of calcium fed as calcium lactate in one of the 
periods was undoubtedly sufficient to induce a storage of lime on the basal 
diet this could not be accomplished when the fat utilisation was poor. 

It is evident from the data presented that poor utilization of fats or 
fatty acids may increase the excretion of lime in the faeces and prevent 
the storage of calcium even when the calcium intake in comparatively 
abundant. 

782 - The Nutritive PropertieSOf Maize{i}.--H0GAN, albert a. (Department of Chcinistry, 
Kansas State Agricultural Experiment Station, Miiuhattan, Kansiis), in The Journal c 
Biological Chemistry, Vol.XXYU, No 1, pp. 193-20?. Bibliography of 21 Publication^, 
Baltimore, Md., 1916. 

The nutritive deficiencies of maize have been ascribed by the different 
investigators to : its lack of certain inorganic constituents ; protein deficien- 
cies ; too small quantities of vitamines. 

Most of the data described in this report were obtained by using albino 
rats as experimental animals. Some of them were given maize alone, 
others maize plus a salt mixture, a third lot maize plus an “ ash-free ” 
protein and a fourth maize pins “ ash free protein phis a salt mixture. 
The results are summarised as follows : — 

The evidence indicates tliat when maize is fed to rats as the sole die!- 
ary the mineral constituents are the first limiting factor, and then the pro- 
tein. In the case of swine these findings are apparently reversed. Protein 
is here the first limiting factor, and then the mineral element. The data also 
indicate that the maize proteins are less efficient for growth than casein. The 
addition of Ursine and tryptophane to maize did not increase its efficiency- 
for grouth. The addition of some of the adequate proteins (egg white ) 
seemed of only slight benefit. In view of these facts it seems possible that one 
of the limiting factors in maize as a food for growing rats is one or more of 
the growth accessories. 

Young rats on a maize diet gro\v more rapidly when the grain is supple- 
mented with casein than when supplemented wi.h egg white. This ob- 
servation assumes added significaLice since food mixtures containing 
protein free milk, butter, and egg white are more efficient for growth than 
mixtures of maize and egg wffiite, even though the protein of the maizn 
mixture furnishes a relatively higher per cent of calories than does tin 
protein of the more efficient diet. 

Autoclaved maize mixtures failed to maintain body weight and ulti- 
mate failure resulted. 

vSince swine grow rapidly on a mixture of maize and egg white, it i' 
believed that maize contains sufficient of the growth accessories for normal 
growth in swine. 

(i) See also R. Fcbniary 1918, No. 186. {Ed ) 

[T8I.T8*] 
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<^83- Sudan Grass Silage. -- Francis, C. K. and Friedkmann, W. S., in the Oklahoma 

Agricultural and Mechanical College, A'^ricuUwal Experiment Station BulUiin, No. 115. 

Stillwater, Oklahoma, April 1917. 

The department of chemistry of the Oklahoma Agricultural Experi- 
ment vStatlon is engaged in investigating silage as prepared from the grain 
sorghums and closely related crops. A part of this experiment involves con- 
siderable work with sudan grass, and, owing to the apparent excellent quality 
of the silage, some of the results of this experiment have been published by 
the investigators in this bulletin. A steel silo 25 feet high and 9 feet wide, 
approximate capacity 75 tons, w^as used for curing the crop. The sudan 
grass was cut early in August during a dry period so that the plants did not 
contain as much moisture as desired. The sudan grass was cut to a three - 
quarter-inch length and a small stream of water was kept flowing into the 
blower, thus distributing the added water throughout the material as it was 
placed in the silo.^ During the filling of the silo rhe material was packed 
by three men tramping it into place as solidly as possible. The sudan grass 
owing to its leafy nature and dry condition did not pack readily. The day 
after the silo had been filled, water was added at the top until it ran out at 
the two -foot level. Three days later tire contents of the silo bad settled 
several inches and this place was filled with additional wetted silage to seive 
as cover. This material did not cure w-ell, and was discarded w^hen a strong 
mouldy condition developed, but the silage just beneath it cured nicely 
and retained its flavour throughout the feeding period. The composition 
of sudan grass silage as compared with maize silage is showm in Table I. The 
length of time wliich the material remained in the silo is indicated in the 
first column as days. 

'fABLE I, — Percentd^e Composition of Sudan Cifass Silage and Maize Silage 
(water- free basis). 


Carlwhvdrates 



Ash 

I’rotein 

Fibre 

N free 
extract 

Fat 

Dry 

matter 

S'i'iaii fresh ... 

7.21 

9 - 3 ^ 

30.55 

50.53 

2.33 

40,47 

Maize silage fresh 

6.5 s 

8.39 

23.39 

59 - 4 ^ 

2.16 

30.49 

Siitlan grass silage neir to|), 122 day.'^ , . 

5.60 

ti,20 

33«53 

50'50 

2 . 1 ; 

27.74 

M.iiie silage ne.ar top, 148 davs .... 

6.81 

V. 5 ^> 

23.62 

57.41 

2.60 

27.75 

Sudan grass silage fn-m tniddle, 140 days 

''■ 5 * 

10.36 

.^ 3-57 

46.79 

2.77 

2". 24 

Siid.in grass silage from middle, 182 days . 
Sul.iii grass silage 2 f. cl above bottom, : 8] 

6.20 

8.85 

22. S4 

59-15 

2.96 

27.44 

days . 

Spniied smlan grass silage 2 foot-levd, 

5 - 15 


34.'^ 

49.11 

2.72 

24.29 

24.28 

days 

8,95 

10.94 

29.05 

48.S2 

2.24 


There is on the whole but little difference in the analyses of the maize 
silage and the sudaii grass silage at the several stages of curing, the principal 
(lificrence being in the quantity of fibre. The temperature developed in 
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the silo was noted at regular intervals until a decided fall was observed > 
From the data presented it appears that the maximum temperature was 
reached in about ’i to 3(^ days, being respectively I200F. for the top 
portion, 1040 F. for the middle portion, 21 feet from top, and 98.50 F. for 
the portion 5 feet from bottom. 

The total quantity spoiled in this silo was approximately four feet, 
being the covering material. The sudaii«grass silage was somewhat builder 
than maize silage, was a light brown colour and had a faint acid odour. 
No alcohols were detected by the usual laboratory methods. The silage 
was fed to the College sheep, and, while pro\dng*a good feed, it did not ap> 
pear to be relished by the animals so well as the maize silage, but quite as 
well as that made from other grain sorghums, and was relished much more in 
this forin than as cured hay. 

784 - Nutrition Investigations upon Cottonseed Meal and CottonseedFlour. - Richard- 
son, Anna E. and Green, Helen S. (Nutrition Rescnrch Enlxnatory, Depiirtnicnt of Du 

mestic Economy, Tlic L'uivursity of Tu.a;is, Austin), In The Journal vf Biolo 'icul Chemistry 

Vol, XXV, Mo 2, pp. 3..7-318, 3 Diugr. Baltimore, Md., June, 1916; Vol. XXX, No, 2 

PP. 213-25S, 13 Uiagr. June, 1917 ; Vol. XXXI, No 2, pp. 3/9- Diagr. August, 1917 

I. — 111 this paper the authors present a preliminary report on the efti 
cieiicy of cottonseed meal as a food for promoting the growth, develop 
ment and reproduction of the albino rat. 

The results indicate that cottonseed meal does not contain sufficient 
mineral for grovd:h, is not actively toxic, contains efficient protein, and per- 
haps fat-soluble grovlh-promoting substance, similar to those of butter- 
fat, but in less adequate quantities. 

II . — Albino rats have lived for 400 to 565 days with 50 per cent cot- 
tonseed flour in the diet. 

The protein in a diet containing 50 per cent coton seed flour, protein - 
free milk, and butter fat is sufficient for the normal groulh and development 
of the albino rat and for reproduction to the third generation. Xo bette: 
growth is induced, but more frequent reproduction with lower mortality 
and more general well-being of animals are obtained, by the addition of s 
per cent casein to a diet containing 50 per cent cottonseed flour, butter 
fat, and protein -free milk. 

Normal growth and reproduction do not result from diets containing 5' ■ 
per cent cottonseed flour in which there is a lack of butter fat. protein - 
free milk, or both. However, 50 per cent cottonseefl flour with 5 per cent 
casein and butter fat, without additional mineral beside that furnished bv 
the cottonseed flour, supports normal growth and reproduction althougli 
the second generation docs not grow quite normally on this diet. 

No effect is apparent in feeding from 45 to 50 per cent cottonseed 
f — through four successive generations or during 565 day- 

of the life of an individual. Petroleum-ether extract of the entire cottonseed 
fed in a well balanced diet has a depressing influence on the weight of thr 
albino rat. Ethyl ether extract from petroleum-ether -extracted cottonseei i 
and ethyl ether extract of Allison cottonseed flour have no harmful effect 
upon the albino rat. 

[nufm] 
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111 . — This paper considers the content in cottonseed flour of gro\<th- 
esseiitial factor other tiian protein and mineral, and reports the results of 
studies of the protein minimum of cottonseed flour. The results are sum- 
niarised as follows : — 

1) 20 j)er cent of the water extract of cottonseed flour dried on starch, 
equivalent per gm. to 2.5 gm. of cottonseed flour, {. e,, 50 per cent cotton- 
seed flour in the diet, contains sufficient water-soluble food accessory for 
normal growth. 

2) 4.35 ])er cent of the ether extract of cottonseed flour equivalent per 
gm. to 1 1-5 gm. of cottonseed flour, t, e.^ 50 per cent cottonseed flour in 
the diet, does not contain sufficient fat-solnble food accessory for normal 
ijrowth.but 12 per cent of the ether extract appears quite as efficient in sup- 
pKdng enough of the fat soluble accessory for normal growth as does an 
equivalent amount of butter fat. 

3) 18 pCr cent cottonseed [)T<.itein when supplied with adequate 
uniouiits of all other necessary nutritive factors induces practically normal 
growth of the male rat, and Ixtter than average growth in the fetnale, and 
fairly normal reproduction, with high mortality and under size among the 
second generation. 

4) 12 jxr cent cottoiiseed protein does r.ot induce ])erfectly normal 
growth. 

Verv little growth has been obtair.ed with b per cent jjrotcin, the aver- 
age gain in weight durii;g ’S days hui:g S to 0 gm. With only 4 [)er cent 
cottonsc'cd protein rats Inu’e fallen off ii^ wxiglu when, first phxed iip<.)n this 
diet but have almost siiccesM'nlly maintained thur weight for 30 days after. 

785 - Food Value of the Pea Nut {Arachis hypogsea) {i\ — d.\niel9, xxv h and 

boOOHLiN, RosEiLCRY (Uuivcrsit)' of Wi>eondn, Mvidi^aa), La Tkt: Journal of Biri!o:^ical 
Chemistry, W)]. XS.XIU. "So. 2 , pp. — 3 Di;n:i-;iias. D ilua’-or-', Fcbna-ry, i-'iiS. 

Up to the present the pea nut has been used chiefly as a cattle feed with 
-uch excellent results that the authors iinden(H)k a study to determine more 
exactly its food value. I'ccaling ex])eriim'nls on young rats showed the 
i>ea nut to be lacking in .MeColliim'^ f a.r-solublc food acct>sory . Wffien 2 of 
butter fat was added to the ration the -ubjccts imprtjved. and with 5 
"bowed absolutelv normal a]ipearauce and dcvel opine nt in evciy way. 
This. morcovoT, provis that the pea nut contains a sufficient quantity of 
McCollmu’s water soluble food acaessruy, as 56 of |K;a nut in tlie ration 
Miffico to supply flu: neees";iry (luantity of this aceessonn 

If the ]>ea nut is compared with the soya bean (2) it found to be poorer 
in mineral matter, especially in calcium, potassium, magnesium and sulphur. 
If a pea nut ration he completed by the minerals neccssan* to give it a 
:iiineral content equal to that of milk, wiiich has bcr-ii shown to b< adequate 
growing .animals, a suitable food is obtained. Pea nut nieah which con- 
tains a large proportion of ludls. scorns to contain sufficient miucrarmatter 
to maintain normal growth in young animals if of butter fat be added. 

Tn view of the large acreage suitable to the cultivation of the |)ea nut 

(1 )*8»f .iImi A’ m.iu Ii, N'<) .:i S, ( A 1,ii;ujiy. X'.v ; •h'.J.- 

r7S4-7SS 
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and the fact that there is a tendency to use considerably more plant seeds 
in the diet, the authors do not hesitate to suggest the use of the pea nut 
as a human foodstuff. As in the case of the soya bean it is only necessaiy- 
to add to it those elements in winch it is lacking, i. e. certain inoi^anic 
material and the fat-soluble food accessory, to make it a complete food. 

786 - Potato Peelings and Heather as Coarse Fodder for Horses ; Researches in Holland. 

— V.\N Driest,?. A., ill the Tydschrifi wor Dier‘^<!miskunde, Part45, No. 10, pp. 286-288. 

The Hague, ^lay, lyiS. 

Potato Peelings. — According fo the author^ these ct)nstitute an 
excellent coarse feed for horses. Chemical analysis shows that washed and 
finely chopped peelings contain 12 % of starch. 1.27 %of albuminoids and 
S3 . 4 % of water. Although, according to SjollEma the albuminoids in the 
peelings arc of good feeding value and digestibility, the peelings are prin- 
cipally a starchy food. 

.\s regards solanin, the author found thal of 2 samples of peelings, one 
raw, the other having been boiled for 12 minutes, on analysis by the Meyer 
method the first was found to contain 80.4 % of water and 0.016 % of 
solanin, and the second, 90 % of water and 0.006 % of .solanin. The in- 
creased water content, therefore, results i u a reduced solani n content . Fur- 
ther the author has found that solanin is almost completely soluble in boiling 
water containing a very small amount of vinegar. Therefore, he advises, 
so as to avoid entirely the bad effect of solanin, that the peelings should 
be cooked for 10 to 15 minutes in water containing a little vinegar, then 
immediately removed as, on cooling, the solanin miglit be precipitated 
and be deposited again on the peelings. 

Cooking the peelings has the advantage that their relatively higli pot- 
ash content, which is supposed to produce bad effects, is considerably re- 
duced. In fact, the author found that a sample of raw peelings contained 
1. 14 % of ash, while after cooking there was only 0.58 %. As ]>otassium 
compounds are mostly soluble, it may be admitted that in this way the 
greater part of the potassium is removed. 

Heather. — To determine its feeding value, 2 pairs of draught horses 
were used that gave the same amount of work. The first team received 
each day 6.6 lb. of heather over and above the normal ration ; the second 
team served as control. The animals were weighed every 2 days ; the heath- 
er did not in any way influence the increase in live weight of the animals. 

787 - A Study of the Rate and Economy of Gains of Fattening Steers. — Mum- 

FORD, H, W,, Gristsley, H. 3., Emmett, a. D. and Unix, S. , in (/niucrstiy of /iltnrts 

A;;rUulfHral Exf>tifimeni Sldfton, Bu/h’finSo. 197, pp. 567-6^^^ iTbaii.i, litinois, \Iarrh. 

1917. 

This bulletin is one of a series reporting the findings of an investiga- 
tion iir regard to the effect of variations in the amount and character t'f 
feed consumed upon the nutrition of two-year-old steers. It give.s the re- 
sults relating to the effect upon the rate and economy of gains : - i) of varia- 
tions in the amount of feed consumed ranging from mainteiianc<i to fuU 
feed rations ; 2 ) of variations in the proportions of roiigluige and con- 
[rss-tsi] 
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centrates in thejration ; and 3) of the substitution of a nitrogenous concen- 
trate for a part of the grain of a ration of clover hay and ground maize in the 
ratio of I to 5. 

The Experiment. — Sixteen two-year-old, choice feeder steers were di- 
vided into 4 lots of 4 steers each. One lot was given a ration slightly above 
maintenance, another, an amount of feed equal to the maintenance ra- 
tion plus oiie-third of the difference between the maintenance and the full- 
feed rations, another, an amount equal to the maintenance ration plus 
two-thirds of the difference between the maintenance and the full-feed 
rations, and another as much feed as the steers would eat readily. 

The experiment lasted for 27 weeks and was divided into five test 
periods. The first period was 5 weeks in length, the second, third and 
fourth were each 6 weeks in length and the fifth was 4 weeks in length. 

The feeds used were clover hay, ground maize, and linseed oil meal. 
The ration of the first test period consisted of clover hay and ground 
maize in the ratio of I : r, that of the second, of clover hay and ground 
maize in the ratio of l : 3, that of the third, of dover liay and ground 
maize in the ratio of i : 5, and that of the fourth and fifth of clover hay, 
ground maize, and linseed oil meal in the ratio of i : 4 : i. 

In periods i, 2, 3, 4, 5, the average daily gains of the different lots and 
the indindiml variations were as shown in Table I : 


Pcrio'l 4 


of tlie s 
4 periods f 


Lot 

Average 

Variations 


daily gains 

ia daily gains 


lb. 

lb. 

M.iintciiance 

1.46 

0.34 - 1-97 

Onc-thir(l fec‘d . 

. . . . 2,0s 

1.69 - 2.51 

Two thirds -feed . ... 

2.S7 

2 .SI 3-37 

Full-feed 

. . . 2.9S 

2.54 - 3.40 

Maintenance 

• . 0.00 

- 0.12 - 0,07 

Onc-third-feed ... . . 

1.64 

1.31 - 1.9S 

T\v(i- thirds -feed , 

t >4 

1.57 - 2.24 

Full-feed 

■ . 2.2S 

1,95 - 2.62 

>Liiutenance. ..... 

0.04 

— 0.12 - 0.14 

One-third-feed 

■ . 1,12 

0.55 - 1-40 

Two-lhirvl.s-fecd 

1,48 

1.02 - 1.74 

l'ull‘feed. 



0,90 - 2.12 

Maintetiatice 



0.74 - 0,95 

One-thirddeed . 

1-^5 

1.36 -- 2.17 

Tw'o-thirds-fee<l ... 

2.14 

^■74 " 3 - 9 ? 

Full-fcetl, . 

2.45 

r.Si - 2.86 

Maintenance 


0 37 - 

One- third- feed 

• ■ 

r.23 - 1.39 

Two-thirds feed 

1-79 

1.75 - 1,81 

Full-feed 

. . . 2.13 

1.9$ - 2.29 
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The consumption of dry substance, digestible dry substance and net 
energy per pound of gain by one-third, two-third and full feed lots in the 
5 periods was as shown in Table II. 


IvOt 


Digestible dry 

Dry substance substance 

per lb. of gain pgr ib. of gain 


Net energy 
per lb. of gain 


Average Variation Average 


Variation 


Average 

calories 


Variation ' 
calories 




lb. lb. 

ib. lU 

lb. lb. 

Period i | 

One-third-feed, . 
Two-thirds-fed 
Full-feed .... 

6,615.33-8.17 
6.25 5.37- 7.21 
7.336,02 8.71 

4.36 3.68 - 5.38 
3.9 14.4 1- 4.63 
4.59 3.82- 5.40 

4.12 3-50- 5.09 
3.763.21 4.34 

4-32 3 61- 5 06 

Period 2 ■ 

One-third-feed . . 

' Two -thirds- feed . 

' Full-feed . -. . . 

7-95 6.57-10.12 
9.967.7^-11.85 
q. 86 8.27-12.00 

5-71 4 - 73 - 7--0 
6.85 5.40- 8.09 
6.36 5 - 35 - 7-24 

5.904.88- 7.45 

7 05 5 - 54 - 8.33 

6.51 5 47- 

1 

Period 3 < 
1 

, One- third -feed , , 
Two- thirds- feed . 

' Full-feed ... 

10.40 8.05-20.30 

1 1.08 9.70-16.47 

12. 41 7,64-20.16 

7,91 6.10-15.24 
8.'5 7 M 

8.63 ^.66-I3.I6 

S.46 6.53-16.33 
8.72 7 63-12.53 
9-08 6.04-13.65 

Period 4 

^ One-third-feed . . 

Two-thirdS'feed 
^ Full- feed .... 

6,81 5,18- 7.78 
7.06 5. II- 8.2S 
7.64 0.94- S.22 

5.24 3.9"- 6.04 
5.30 3.S3- 6.22 
5-79 5 50- 6.50 

5-53 4-20- 6.38 
5.584.V4- 6.55 
6.155-56- 6.87 

Av'erage 
of the 

4 Period? 

^ One- third-feed . . 

Theo-thirds-feecl . 

1 Full-feed .... 

9,5 1 (), 17-10,04 
9.40 .-.95- 9.64 
9.63 8. .(1- JO. 1 7 

6.96 6.73- 7.29 
6.67 6.48- 6.86 
6.60 5.95- 7.23 

7.22 6.07- 7.55 
6.90 6.67 7. 10 

6,73<). 10 7.48 


From these results the following conelusior-s wlov drnwn : — 

Two-year-old steers may be maintained on N to i] Ib. of dry substance, 
■0.39 to 0.44 lb. of digestibV' crude protein and 6.3 to 6.^ calories of net cner^w 
per 1000 pounds liv'c wcdghl. 

Fattening two-year-old steers may make satisfactory gains over a jk t- 
iodoftwent3^-seven weekson 14.3 to 22.1 Ib, of dry substance, '>.7^ to 1.441b. 
of digestible crude protehy and 1 1.9 to 13.0 cal uies cl net ciu-rgy per 
1000 pounds live Xveight. Fairly good gains may be made even on less 
amounts than these. 

The rate of gains of two-3'ear-old steers de})erds niKm the amount of 
feed consumed. However, the aniom t ol fce d con-unu'd ix-t\voi*n one-third 
feed and full feed appa^^.‘)ltly has ro elieet u[M)n the economy of gains a*' 
measured by the consumption of feed, of total drv sul^stance, of digestible 
4ry substance, ar.d of iitt energy |K‘r pomal of gain. 

When a ration consisting of clover h.iy anal grf)U!;{l maizi' in equal pari' 
is changed to a ration consisting of one part of clover hay ami three parts of 
corn, the amount.s of digestible dry substance aial net energy remaininu 
practically unchanged, but the protein bedng reduced into tj per cent, tlif 
rate of gains and th(r economy of gains are considerably decreased. ^Vllcn -i 
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ration consisting of one part of clover hay and three parts of ground maize 
is changed to one consisting of one part of clover hay and five parts of ground 
maize, the digestible dry substance, d^estible protein and net energy also 
being slightly reduced, the late and economy of gains are decreased. 

The substitution of one part of linseed meal for one part of maize in 
a ration of clover hay one part and ground nLiizc five parts, materially 
increases the rate of gains and the economy of gains. Steers which have 
been kept on a low plane of nutrition (maintenance) for a considerable time 
make more economical gains when put upon a fuIITeed ration than steers 
which liavc been upon full feed for some time. However, steers receiving 
more than a maintenance but less than a full-feed ration make no more eco- 
nomical gains when pnt upon full feed than steers which have already been 
on full feed. 

From the results obtained in this investigation it seems safe to conclude 
that steers may be maintained or fattened with the ordinary rations of 
the corn belt on less digestible dry matter, on less digestible protein and on 
less net energy than the amounts prescnl>ed by the generally accepted 
feeding standards. 

788 - Influence of the Age of the Cow on the Composition and Properties of Mukand 

MilkFat.— EcKLEa,c. h . and Palmer, I,. S. (Missouri Agriculturiil Exix;n]ritiit Station), 
ill the Journol of Agricultural Research, Vol. XI, Xo. i::, pp. 6.J5-C58. Wa-hington, D. C., 
Dccenibti 17, 1917. 

The question of tiie changes in the compo'^ition of milk with successive 
lactation |xu’iods uiid particularly the question relative to the percentage of 
fat in tile milk of the heifer has been of great }n'actical imix^rtance to the 
hLair\Tiiaii, as a possible index (d w'hat may be expected from the mature ani- 
mals. Tliecoiiclusions so far reached fromdata compiled by several investi- 
gators have not been entirely uiufoim. This ]^a}ier offers new data on the 
question, take_ from tiie iieord.* <4 ihe University of Missemri dairy herd, 
conqxtsed of jum’-brid animals of the Jersey, Holstein, Ayrshire and Sbort- 
i'.orn Imeeds. 

The data sliovving the average fierce ntage^ cf fat fn the successive lac- 
p ieods of all animals of lach bnrvl ar d siimlar data for the entire 
herd are ,vtven tr. Table I. Aiuxamir.dion of the rceord of tlie nidindual 
cUiinial:' of e.U'h breed, showed kwIv t diffen.necs amoiiL: the breeds 

with resjvet to tlie {rcqr.e-ey with which 1 lie individnab cf each breed 
''how<-d the hig] test fat te>t in euch lactation ]xnod, Thi- frequency 
calculated a.s the percentage ff cows of (ueh giov.p showing the liighesttest 
f'T each ]ieriod is presented for each breed in Tabic II which may be 
n ferred ti^ as a freqiU'iicy tabic. 

These data show tliat the percentage of fat in the milk of Jersey cows 
.atains its maximum with respect to the average for the entire lactation 
period during an}' one of the first tliiee ]K‘iiods. but tire chances appears to 
be greater that this will be attai ned in the second or third ]Kriod rather than 
the first. 
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Table L — Percentage of fat in milk in successive lactation periods. 



Jersey 


74 4-99 5.04 — ” _ _ _ 

59 4-96 5-04 5-01 ~ — — _____ 

45 4.95 5.04 5.03 4.84 , — — — 

30 5.09 5.17 5.20 4.97 5-00 — ““ 

20 5.09 5.20 5.22 4.92 492 4-7^ “ ~~ 

II 4-93 5-00 5'*^ 4-8o 4*7^ 4-^^ 4-^3 " ~ 

4 4.89 4.90 ' 5-05 4-^^’8 4-54 4<^8 4.61 4.58 — 

4 4.86 4.83 4-83 4-47 4-56 464 4-62 4.48 4-47 — _ — 

3 4.86 4.85 ! 4.83 4.47 40^ 4-^4 4-62 4.48 4.47 4.22 — — 

2 4.99 4-90 4-75 4-50 4-44 4-76 470 4-48 449 433 4-22 — 

2 4.99 4.90 4.75 4'50 4>44 47^ 47^ 4-48 4-49 4*33 4-22 4.01 

Holstein 


26 3.22 3.10 — — _ . — — — — 

20 3-23 3-06 3.CK4 — — — — - - — 

II 3.26 3.05 3.12 3.10 ~ — — — — 

8 3*27 3-01 3 -o 6 3*12 3.03 — -- — — — 

6 3.36 3*07 3-15 3-i6 3.10 3*4^ — — — — 

5 3-33 3-o6 3. 1 1 3 II 3-1^ 3*i8 3.11 — 

I 3.39 2.99 3'<^3 3-°8 3.0Q 3.05 3.00 2.88 

A yrshire 


9 

3 * 9 *^ 

3.8S 

— 

— 

— 

— 

— 


— 


— 

-- 

9 

3-90 

3.88 

3-79 

— 

— 

— 


— 

— 

— 

— 

~ 

6 

4,04 

3.92 

3S1 

3-'^4 

— 



-- 

— 

— 

— 

— 

4 

4.01 

3-97 

3-73 

3.68 

3-82 

— 

— 

— 

— . 

— 

— 


2 

4.0G 

4 08 

379 

3.83 

3.84 

379 

— 

— 

— 

— 

— 


1 

4.16 

3-90 

3 S7 

3-99 

3-87 

376 

3-65 

— ■ 

— 


— 

— 

I 

4.10 

3-90 

3.87 

3*99 

3.87 

376 

3.^35 

3-38 

— 

— 

— 

— 

I 

4.10 

3-90 

3.87 

3*99 

3.87 

376 

3-&5 

378 

3.58 

— 

— 

— 






All c tps 







109 


4.48 

— 

— 

— 

— 


— 

— 


— 

— 

8S 

4-45 

4 47 

4-45 

— 

— 

— 

- 

— 

— 

— 

— 

— 

62 

4 * 5 ^ 

4-58 

4,58 

4.41 

— 

— 

— 

— 

— 

— - 

— 

— 

42 

4.64 

4-65 

4.66 

4.49 

4.51 

— 

— 


— 

— 

— 

— 

28 

4.65 

4.96 

4.67 

4 47 

4.45 

4-36 


— 

— 

— 

— 

— 

17 

4-42 

4 - 3 ^ 

4 -M 

4-25 

4-21 

4.18 

4*13 

— 

— 

— 

— 

— 

0 

4.46 

4.42 

4*52 

4 -. 3 y 

4.19 

4.26 

4.1.1 

4.10 


— 

— 

— 

4 

4.67 

4.60 

4-59 

4-35 ' 

4 ’44 

4.42 

4.38 

4.2t 

4-25 

— 

— 

— 

3 

4-80 

4*83 

483 

4-47 

4*56 

4.64 

4,62 

1.48 

4-47 

4.22 

— 

— 

2 

4.99 

4.90 

475 

4-59 

474 

4.76 

4.70 

4.48 

4-49 

4-33 

4.22 

— 

2 

4-99 

4.90 

175 

4 50 

4-44 

476 

.4.70 

4.48 

t.49 

4 33 

4.22 

4.01 


[t*8] 
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Table II. — Relative diUribution oj holiest average lest 
for the lactation period. 


Number of cows 


Lactatioa 

periods 


Proportion of cows showing highest test in period : 

I 2 3 4 3 6 7 


74 ■ 

2 

48.7 

JetSc^y 

51.3 






59 

2 

47-5 

52.5 

— 

— 

— 

— 

— 

59 

3 

39.0 

32.2 

28.2 

— 

— 

— 

— 

45 

2 

44-5 

55.5 

— 

— - 

— 

— 

— 

45 

3 

33-3 

33-3 

33-3 

— 

— 

— 

— 

45 

4 

26.7 

3 3 -.3 

28.9 

11. 1 

— 

— 

— 

30 

2 

-JO.O 

60.0 


— 

— 

— "r ■ 

-.r- 

30 

3 

30.0 

5^-7 

33-3 


— 

■ 

-■ 

30 

4 

^ 3-3 

36.7 

30.0 

1 0,0 

— 

— 

— 

30 

5 

10.7 

30.0 

3 -(.o 

lo.o 

^ 3-3 

— 

— 

20 

2 

3 ').o 

7 ‘'.o 


— 

— • 

— 

— 

20 

3 

20.0 

40.0 

40.0 

— 

— 

— 

— 

20 

4 

150 

40.0 

.(0.0 

5-0 

— 

— 

— 

2 n 

5 

15.0 

35-0 

40.0 

3-0 

5-0 

— 

— 

20 

6 

15.0 

35 -^' 

40.0 

5-0 

5 -‘> 

0,0 

— - 

I [ 

2 

-^ 7-3 

72.7 


— 

— 

— 

— 

1 1 

3 

1S.2 

46.4 

45-5 

— 

— 

— 


11 

4 

18.2 

46.4 

4 5 '5 

0.0 


— 


1 1 

5 

lS.2 

39.4 

45.5 

0.0 

0.0 

■ 


1 1 

6 

1S.2 

39.} 

455 

0.0 

0.0 

— 

— 

1 1 

7 

18.2 

39.4 

45-5 

0.0 

0.0 

. 

— 


2 

88. 3 

II -5 






20 

2 

90.0 

[0.0 

— 

— 


— 

— 


3 

70.0 

1 0.0 

20.0 

— 

— 


— 

II 

2 

100.0 

o.u 

— 

— 

— 

— 

— 

[I 

3 

81.8 

0.0 

18.2 

— 

— 


— 

I I 

4 

93-7 

0.11 

1S.2 

1S.2 


„ 

— 

s 

2 

100,0 

0.0 

— 

— , 

— 


— 

s 

3 

I00.'< 

".0 

0.0 

— 


— 


8 ^ 

4 

S7.5 

0.0 

O.K 

12.5 

— 

— 


8 

5 

87-5 

0 0 

<\0 


o.a 


— 

6 

i 

100,0 

<1,0 

— 

— 


— 

— 

() 

3 

100.0 

0,0 

0,0 

— 


— 

. — ■ 

0 

4 

100.0 

0,(1 

0,0 

0.0 

— 


— 

f' 

5 

!■ 0.0 

0,1 

0.0 

0.0 

0 0 

— 

— 

6 

6 

83..^ 

0,U 

0.0 

0,0 

0.0 

16.7 

— 

5 

2 

100.0 

1 .0 


— 


— 

- 

s 

3 

100.0 

0.0 

0.0 



— 

— 

> 

4 

I 0.0 

0.1 1 

0.0 

0.0 


— 

- 

5 

5 

lOO.O 

0.0 

0,0 

0.0 

o.o 


— 

5 

6 

83.3 

0,0 

0.0 

o.n 

0.0 

16.7 

— 

5 

7 

8.^.3 

1 ,0 

0.0 

0.0 

0.0 

16 7 

0.0 


[m] 
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TabU' II (Continued) 


Number of cows 


Lactation 

periods 


Proportion of cows showing highest test in period 

- 3 4 567 




Ayt 

siliu 





9 

2 

55-5 

41-5 

— 

__ __ 

— 

— 

9 

2 

66.7 

33-3 

— 

— — 

— 

■ - 

9 

3 

55-5 

22.2 

22.3 




0 

2 

83-3 

16.7 


■ — 

— 


6 

■ 3 

83-3 

16.7 

0.0 

— 



6 

4 

83.3 

1&.7 . 

0.0 

0.‘. 



4 

2 

75-0 

25.0 

— 

— 

. 


4 

3 

75 -^ 

25.0 

0.0 

— — 



4 

4 

75 <o 

25.0 

0,0 

0.0 — 



4 

5 

50,0 

2-.0 

0.0 

25.0 




Holstein cows on the contrary almost invariably show the highest 
average percentage of fat for the lactation period during the first period and 
the conclusion seems justified that this is a breed characteristic. 

Ayrshire cows more frequently show a higlier average lactation test 
during the first than during subsequent periods, but less frequently than 
in the case of Holstein cows. 

The variations in the average peicents.ge of fat anmug tlie first feu 
lactation periods arc not sufiiciently great to be of mueli praciieal import- 
ance but the gradual decline in average' irst aceumulates to a figure of 
considerable importance as the number of lactation ]K-riods becomes gteater. 

The fact tliat certainV)f the aiiinials t.f r.lu' Jersey and Holstein breed" 
whose records are included in the dada, eom])i'ised an expeiiim-nt to deter - 
mine the influences of the fdane of niitrilioi) dining gioulli and age fixst 
calving upon the dairy qualities of co\^^-, suggested that the twvi factors 
may have contributed to tlie difference in the cliaraeU r of the data from tlx- 
two bleeds. 

The data concerning the infiuenci-' < >1 the ]jlane of nutrition dining growth, 
indicate that this factor maybe of importance in connection rwth the av«.r 
age fat test tor the first lactation period. The light-fed Jerseys showc>‘ 
both a lower average test in the first lactation period and also a less frequent 
tendency for this period to sliow tlie highest test, wlhle tlie heavy fed Jer- 
seys showed exactly opposite result.-, The strong bnid teiutency for t\o 
Holsteinsto show a higher average test in the first lactation period than in 
any subsequent period wp.s also materially diminished by light feeding dur- 
ing the growth of the animals. 

It must also be considered that the light feeding (»f the animals hu' boin 
breeds was by no means extreme, although it was widely different from tln- 
heavy feeding earned out with the <<th('r a.iim;ds in the (■x]X'rinH-nt. 

{ 188 ] 
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The data bearing on the age of first parturition indicate that a difference 
of 16 months between the first paiturition of the Jerseys had little influence 
upon the breed tendency already noted for the higher test to accompany the 
second lactation period. In the case of the Holsteins, however, calving at 
a more advanced age seemed to decrease the breed tendency for the first lac- 
tation period to show the higher average test. As far as the comj:x>silion and 
]iroperties of milk of aged cows is concerned neither tlie percentage composi- 
tion of the milk not the physical and chemical constants of the milk fat of 
aged cows show any abnormalities attributable to old age. 

‘ Blitter made from the milk of a cow 19 years old and in her thirteenth 
lactation period was pronounced to be of excellent quality and kept for a 
period of three months at a temperature of S^to to® C, without showing any 
marked deterioration. 

789 - Researches on a New Galactogogue, in Italy. - ratnNXANA. d,. in ih-- Rivhta di 

A^ricoltura, Vc-.'ir XXIV, Xr>. jip, i ^i-i |j, Miv 3, rnS, 

The author has studied the effect of injecting the animal with its 
own milk on the milk produced. The experinients were carried out on 
various cows and are still in progress. The results -0 far obtained appear 
to show that the injections really have an effect on the increase in milk 
\ield of cows. The author, who will shortly deal with the matter more 
fully, presents the following note. 

The best ])ractical aj)plicafioii of the method is to give a siilx:utaneous 
injection of lo or 20 cc. of the cow’s own milk every' :o or 20 days, com- 
niencing the tenth day after calving. The increase in milk production 
will be about 2 litres a day, and tliL- composition of the milk will hardly 
va^}^ The technique of the method is ver\' simjile: — 

t) Collecting 20-30 cc. of milk in a sterile recipient, after thoroughly 
cleansing the udder and the milker’s hands. 

2) Subentaneous injection, under ])erfectly aseptic conditions, of 
10-20 cc. in the cow from which the milk has been taken. 

The author never had any trouble whatever with the injections that 
he made. 

The t refitment should be accompanied by adequate feeding for, if the 
udder can be stimulated, it is still necessary' to provide the substances 
required for milk-formation. 

790 - Breeds of Dairy Cattle in the United States, — Davq, h. p., in the States 

Department of A (culture, Farmer^' Bulletin 8^3, pp. 1-36, Wiishington D. C., Novem- 
ber, 1917. 

In the United States five breeds of dairy' cattle have attained consider- 
able prominence, namely, the Ayrshire, Brown Sw'iss, Guernsey, Holstein - 
Friesian and Jersey. These breeds have been dcvelojxd carefully for a con- 
siderable time for the purpose of dairy production and in consequence each 
transmits its cliaracteristics with regularity to its offspring. Certain distinct 
features distinguish each breed from the others but all possess ability as 
milk producers. 

The Ayrshire Breed. — The first importation of Ayrshires iu the 

‘ [78S-TM] 
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United States was made in 1822, since which time there have been frequent 
importations into both the United States and Canada. New England, New 
York and Pennsylvania probably contain the largest number of represen- 
tatives of the breed. There is a small distribution in the middle Atlantic 
States and the Pacific Northwest. In Canada Ayrshires have had great 
popularity and the breed seems able to \vithstand the rigour of the Cana- 
dian climate. Iti weight the cows vary from 900 to 1300 pounds with an 
average for the United States of about 1000 pounds ; bulls weigh betw^een 
1400 and 2000 pounds averaging about iboo pounds. 

Probably none of the other dairy breeds can compare with the Ayrshires 
in ability to obtain a livelihood on scanty pastures and tHs ability has made 
them very useful ia sections where there is much rough land in pasture. 

Ayrshire milk is only slightly coloured, and the fat is dhuded in uni- 
formly small globules which on the average are smaller in size than those of 
any other breed. 

The average of the 2598 cows that have completed yearly records for 
•advanced registiy to July i, 1917, is 9555 lb. of milk testing 3.95 % butter - 
fat ; amounting to 377.51 lb. of fat. 

The 10 highest produceis of the breed for butterfat to July 1917 (tk: 
milk yields given first being for comparison only) were : — i) Lily of Willow- 
moor (22269): 22 596 and 955,56 lb.; 2) Auchenbrain Brown Kate 4th (27943); 
23022 and 917.60 lb. ; 3) Imp. Oarclaugh May Mischief (27944) : 25 329 
and'894.91 lb.; 4) Auchenbrain Yellow Kate 3d (36910) : 21 123 and S88.33 lb.; 
5) Jean Armour 3d (32219) : 21 938 and 859.65 lb, ; 6) Agnes Wallace of 
Maple Grove (25171) : 17657 and 821.45 lb.; 7) Netherhall Brownie 
9th (23985) :t8 too and 820.91 lb. ; 8) Garclaiigh vSpottie (27950) ; 225S9 
and 816.25 lb. ; 9) Gerranton Dora 2d (23853) : 21023 and S04.79 lb. ; 
10) Jean Armour (25487) : 2o 174 and 774.73 lb. ; the average being 21356.1 
lb. of milk and 855.4 hn of butterfat 

Families, On account of the comparatively recent origin of the breed 
few families have been developed. The more prominent in the United 
States are the Brownie, Auchciibraiii, Inidayston, White C^oud, Jean Ar- 
mour and Garclaiigh May Mischief. 

Balls. The 10 Ayrshire bulls having the largest number of daughters 
^ ith advanced-registry records to July 1917, are listed below, in Table I, 
together with the average production of their daughters. 

The official organization of the Ayrshire breed in the United States is 
the Ayrshire Breeders’ Association, with headquarters at Brandon, Vt. 
The secretary resides there and lias charge of both registration and advanced 
registry work. 

The Brown Swiss Brehu — The first importation of this breed into 
the United vStates was made in 1869 and comparatively few animals have 
since been brought into the country. The breed is not wddely distributed 
in the United vStates being found principally in the vStates of New York 
and Wisconsin. The cows when mature weigh from 1100 to 1600 lb., with 
an average for the United States of about 1250 lb. ; bulls range from 1500 
to 2500 lb. 
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Ta^LE 1 . — Ten Ayrshire bulls with largest number 
of advanced-registry daughters. 


Names 


g. Imp, Finlayston 882 

2 . Nox’emflll 7312 

7. Earl’s Choice of Spring Hill 8 289 . . 

4. Imp, Jlorton Miiins’ Queechy ii 537 . 

5. White Clond of Hickory Island 10377 

6. Imp. Moonstone of Drumsnie 8 228 

7. Imp. Holehouse White King 10 348 . 

8. Imp. Howie's Dairy King 9 835 . 

9. Benchan Peter Pan 12 971 

10, Willowmoor Robin Hood 1 1 qco . . . 


Number 

Average 

Average 

of daughters 

pouacS 
of milk 

pomuk 
of butterfat 

78 

10 513 

431 

79 

Q 646 

367 

58 

8918 

375 

40 

9244 

374 

36 

II 133 

435 

30 

8797 

358 

35 

10125 

397 

28 

II 668 

457 

27 

11414 

438 

26 

y 621 

419 


Ill disposition the cattle are mild and docile and for their size are very 
active ; they arc excellent grazers, especially on rough land. 

In milk production this breed ranks well in the United States, tvith a 
moderate percentage of fat. The average of the 199 cows that have com- 
pleted yearly records of production to June, 1917, is lo 868.7 
testing 3.995 %, amounting to 433.45 lb. of butteifat. 

The 10 highest butterfat [>roducers of the breed (the milk yield given 
first being for ermparison only) were i) College Bravura 2d (2577) : 
19 460.6 and 798.161b. ; 2) Ethel B. (3842) : 18 816.2 and 779.97 lb. ; 3) Ro- 
.-alind B. (3905) ; 16 804.4 ^nd 727.641b. ; 4) lola (3923) : 16 844.6 and 6S5.47 
lb. ; 5)Iiklna C. 3d {5092) : 16496.7 and 669.35 lb. ; 6) Lottie G. D. (3530). 
17 595-3 and 664.25 lb. ; 7) Brownie F : 17 420. 8 and 662,25 lb, ; 8) Ka- 
hste W. (2905) : 16 609.2 and 650.32 lb. ; 9) Flora Duwire {4105) ; 1653S.1 
and 649.42 lb. ; 10) Nan of.L;ike View (40G1) : 17 136.4 and 647.30 lb. ; 
i hc average yield being 170 65.6 and 6S3.72 lb. respectively. 

Fiimilies. Families of Brown Swiss have not been developed to ain’ 
groat extent in the United States. 

Bulls. Only few bulls have more than one daughter in the Register 
of Production ; the 11 with the largest number of daughters to June, 1917. 
■ire : Me Avoy, 2068; Zell, 2512 ; Reuben, 2927; Gisper C., 1999: Ben Han- 
son, 2373; Collier, 2075 ; Junker, 2365 ; Mack IV., 2901 ; Meeta's Son, 1747 ; 
Richard Esmond, 1342 ; Speedwell, 2582, The official organization of the 
Brown Swiss breed in the United Stales is the Brown Swiss Cattle Breed- 
( rs’ Association and the secretary for bctli registration and Register of 
Production resides at Beloit, Wise. 

The Guernsey Breed. - The first representatives of this breed were 
imported into the United States in the early part of the nineteenth century, 
but not until tlie last quarter of that period were efforts made to kee]) the 
breeding pure by tlie establishment of a herd register. Since that time there 
iiavc been importations almost every year and the breed has grown 
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steadily in numbers and. jKjpnlarity. At present, the iaiy;cst niunbers are 
found in the Eastern States, the Middle Western St ate; 5 C(nning next. 

Gnernsevs are medium in size, varying in weight from 900 to 1 400 lb., 
with an average for the United States of 1 0*50 lb.; the bulls range from 1 400 
to 2 200 Ib., averaging about i 600 lb. ^ 

Guernseys possess a nervous disposition but are very qiuet if properly 

handled. 

Milk from Guernsey cows is noted for its extremely yellow colour and 
high percentage of butterfat. The fat globules are larger than those in 
milk from either Holstein or Ayrsliire cows and consequently the cream rises 
more rapidly upon setting. The average of 6200 cows tliat have completed 
a year's record for the advanced Registry to August 15. 1917. is 8934.44 
lb. of milk testing 4.99 %. amounting to 446.01 lb. of butterfat. The 10 
highest butter-fat producers of the breed to August r, 19^7 (l^be milk yield 
givenfirst being for compuTison only) , were: — i.) iMurneCowau (i9597):24ooS 

and 1098,18 lb. ; 2) iilay Rilnia (22761): 19 673.0 and 1073.41 lb ; 3) Uaug- 
water Hope (27 046): 19 882.0 and 1003.17 lb. ; .\) Yeksa's Toi)s of Gold's 
Fannie (22362): 19 794.9 and 981.53 lb.; 5} Spotswood Daisy Pearl (17696): 
18 602. 8 and 957.38 lb.; 6) Julie at the Cheiie (30460): 17 661.0 and 953-53 
lb.; 7) Belladia (3^909); 19 631,9 and 934.05 lb. ; 8) Imp. Dairy Moon III 
(28471): 18019.4 and 92S.39 lb; 9) Miranda (d Mapleton {19606): i6'630.7 
and 927.1616. ; ro) Dairymaid of Ptncliurst (24 656): 17285,3 and 910.67 lb. ; 
the average yields being 19 118.9 ‘^^^6 976.75 lb. respectively. 

Families. There arc a number or well-developed fainiliesof Guernseys, of 
which the following are among tlie more widely known : — May Rose, Glen- 
wood, Masher's Sequel, Governor of the Cheiie, Yek^a, Tricksey, and Sheet 
Anchor. 

Bulls. Some of the leading sires, with their advanced-regi.stry progeny 
are given below in Table II . They are arranged accordi iig to the number 1 ;f 
their advanced-registry daughters to May, 1916, 

The official organization of the Guernsey breed in the United States 
is the American Guernsey Cattle Club, and the secretary for both registra- 
tion and Advanced Registry resides at Peter boro, X. H. 

The HoIvSTEin-Fk-iesian Breed. — The Dutch settlers in the State 
New York were probably the first to import individuals of the Hol.stein- 
Friesian breed, but the first importations of which records exist were made 
between 1857 1862 and many of the present day animals are descendeti 

from these importations, 

Holsteins have grown greatly in numbers and popularity iu recent 
years, owing in a great degree to the increased demands in large 
for market milk. Cattle of the breed are most numerous in the Eastern ami 
^liddle Atlantic States, with the Middle Weston and Pacific sections next 
in order. With the exception of the Jersey, there are more Holstein cattle 
in the United States than of any other dairy breed. TJie Holstein is the 
largest of the dairy breeds of the United States. Cows at maturity vary 
in weight from 1 100 to i 800 lb., with an average for the United States 
of about I 250 lb. ; bulls range from i 500 to 2 600 lb. averaging i 800 lb. 

[TMJ 
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Table II - Sixteen Guernsey bulls, with largest number 
of advanced-registry daughters. 


Advanced 

registry 

dauglitm 


Sons with one or 
more daughters 
* in advanced 
registry 


I, Miislicr’s Sequel ii 4^2 . 63 20 

2 (..ovcrnur of the Chenc R. G, A, S. i 2<)7 P, S. . . 52 20 

3. Galaxy's Sequel 16904 . . . . jy 

4. Masher, R. A. A. S. 63 F. S 28 8 

5. Cora's Governor, of the Chilniark 8971... ... 2S 3 

6. Glen wood Boy of 1 1 addon 4 605 26 22 

7. Glenwood’s Main Stay 6 067 ..... 25 1 8 

8. Lord Mar 14 357 25 3 

9. Crolden Xoble sdl R. G. A. S. i P. S 24 4 

10, Starlii^ht'5 Excelsior 7 992 2 ] 3 

11. Princess’s Jewel 24 S77 23 1 

I a. King Ceriil 5 238 22 i 

13. Governor ist nf the Cheiie 10563 22 o 

14. Glcnwrwd’s Champion 15 639 20 0 

15. Jusliii6c's Sequel af the Prwl R, G. A. S. 2 119 P, S, 21 l 

16. Kin? nf the Miy 9001 ..-i 17 9 


In disposition Holsteins are docile and rather lazy in general habits 
assliownintlieir jxwr “ rustling ability in grazing scanty pastures. They 
are large con.sumers of feed, especially roughage, and do best when plenty 
i.s rcatlily available. From the point of view of milk production Holsteins 
average higher than any other breed. The percentage of butterfat, however, 
which averages lower than that of any other dairy breed, tends to counter- 
balance the advantage of a greater production. The 3220 cows that have 
completed a yearly record for tlie Advanced Registry to February 19, 
1917, averaged 14622.71b. of milk testing 3.424% butterfat amounting to 

500.7 lb. of fat. 

The ten highest butterfat ]>rodncers among Holsteins (the milk yield 
given first being for comparison only), were : — i) Duchess Skylark Orrasby 
(124514): 27 761.7 and 1205.091b.: 2) Finderne Pride Johanna Rue{i2io83): 

28403.7 and 1176.47 lb; 3) Finderne Holingen Fayiie (114531): 24612.8 
and 1116.05 ib- > 4 ) Queen Piebe Mercedes (154610): 30 230,2 and 1111.56 
lb. ; 5) Ona Button De Kol (115939): 26 761.2 and 1076.44 lb. ; 6) Maple 
Crest Pontiac Application {141158): 23 421.2 and 1075.44 lb. ; 7) Bauostine 
Piebe De Kol (90441): 27 404.4 and 105S.34 lb. ; S) Royalton De Kol Violet 
{86460) : 29 949.6 and 1036.45 lb. ; 9) Keystone Beauty Plum Johanna 
(161616): 25 787.5 and 1035.771b.: 10) Pontiac CIothildeDe Kol 2d (69991) 
25318.0 and 1017.281b.; the averages being 26965.03 and 1090.98 lb. 
respectively. 

Families. The families of the Holsteins arc very numerous and it is 
difficult to determine which are the more important. Probably the follow- 
ing arc among the more widely known:— Aaggie, Abbekerk, Artis, Beets, 
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Buike Butter Boy, Carlotta, Clotlulde Colantha, L)e Kol, Fayne, Gerbeii, 
Hartog Hengerveld, Johanna, Korndyke, Mechthilde, Mercedes, Mutual, 
Netherland, Ormsby, Pietcrtje, Pietje, Pontiac, Sarcastic, Segis, Spofford, 

Vale, and Veeman. - 

Bulls. The bulls having the largest number of progeny with records, 
according to volume 27 of the Holstein-Friesian Blue Book, are listed below, 
(The records are for seven days) , 

Table III 



Num^ 

Number 

Number 


of tested 

of proved 

of proved 


daughters 

SOU; 

daughters 

I King of the Pontiacs 39037 

. . i86 

99 

46 

2 , Pontiac Korndvkc 23 9S2 . 

135 

69 

66 

3, Eord Nether land De Kol 22 1S7 

125 

37 

140 

4 . Dc Kol 2d’s Butter Itoy 3d. 23 260 . . • - 

. . 118 

94 

80 

5, Heii-ervel De Kol 23 102 

116 


84 

6. Poul Beets De ICoI 22 235 

. . 103 

49 

92 

7. Homestead Girl De Kol S irCisl'C Bad 32 55 ' 

105 

38 

56 

S. Aaggie Corrucipia Johanna Bad 32554 ■ ■ 

... 102 

68 

6S 

9, Colantha Johanna Bad 32 481 

lOO 

70 

35 

10. Pietertje Hcngcrveld’s Count De Kul 23 224. 

99 


bo 

II Bilith Pauline Dc KoPs Coum 2S 430. . . . 

• • 93 

55 

67 

12, Korndyke Queen De KoEs Count aS 43 ■ . . 

. . s8 

17 

4; 

13. King Segis 36168 

87 

So 

55 

14. ?.rercedcs Julip’s Picicrijc's Paul 29 830 . 

84 

35 

49 

15. Tity Abbekerk Prince 37 770.' 

80 

8 

29 

The Holsttin-EiieAan Association of 

America is the 

oificial 

OlgilllJZ.L 


tion of the breed in the United States witli headquarters at Brattleboru, 
Vt. where the secretary resides. The headqu^irters of the Advanccil- 
Registry work of the association is at Dclavan, Wis. 

The Jersey Breed. — Jerseys were first imported into the Unitt^I 
States about the middle of the last century, and since that time importa- 
tions have been made practically every year. Tlie breed probably has tla 
largest numbers and widest distribution of all the dairy breeds of the United 
States. Large numbers of J erseys may be found throughout Xew England . 
the Middle West, the South and the Southwest. Jerseys are the smaileht. 
of the dairy breeds. Mature cows range from 700 to 1300 lb,, with an 
average for the United States of about 900 lb,; bulls vary from i 400 tf» 
2 000 lb. averaging 1500 lb. 

Jerseys have a distinctl}” nervous disposition and are usually somewhi.t 
excitable. Their liiglily organized nervous system causes them to res])onf] 
quickly to good treatment and abundant feed. 

Ill natural yellow colour the milk of Jersey cows ranks next to that * -f 
Guernsey cows and is usually slightly richer in butterfat. Tlie large fai 
globules cause the cream to rise readily upon standing. The average of 

7H] 
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tlic 5 ^44 that have completed yearly records for the Register of Merit 
[57792 lb. of milk testing 5.35 %, making 417 lb. of butterfat. 

The ten highest butterfat producers among Jerseys (the milk yields 
being given first for comparison only) were 

i) Sophie 19th of Hood Farm (189748): 17 557.7 999 -^ 2) Sperm- 

field Owl's Eva (193934): 16 457.4 and 993.3 lb.; 3) Eminent's Bess(2097i9): 
18782.9 and 962.81b.;4)Dosoris Park Eily (233783): 16 728.1 and 957.41b.; 

Jacoba Irene (140443): 17253.2 and 952.9 lb. ; 6) St. Mawes Poppy 
1219992): 15 782.4 and 952.3 lb, ; 7) Olympia's Fern (252060); 16 147.8 
and 937-8 lb. ; 8) Lass 66th of Hood PVm (271890): 17 793 and 910,6 lb. ; 
8 ) Lass 38th of Hood Farm (223628): 15 284 and 890.4 lb. ; 10) Spermfield 
QwTs Temisia (215982): 15 147.I and 875.2 lb., the averages being respect- 
ively 16693 and 943.1 lb. 

Families. A considerable number of families have Ix-en developed 
indit is difficult to determine which are the most prominent, but probably 
[he billowing are among the best known : — St Lambert, -Rioter, Tormentor, 
Golden Lad, Flying Fox, St. Ilelier, Combination, Oxford, Financial King, 
Oai, Jacoba, St Mawes, Eminent, Diploma and Torono. 

Dulls. Some of the Jersey bulls ha\'ing the largest number of Register 
oiMerit daughters to July, 1916, were:— 

i) Hood-Farm Pogis 9th 55552 with 78 ; 2) Hood Farm Torono 60326 
v-rih 71 ; 3) Spermfield Owd 5708S with 48 ; 4) Loretta s King 65050 with 
5) Interested Prince 58224 with 39; 6) Raleigh's Fairy Boy 83767 
w:tli 39 ; 7) Hector Marigold 59121 with 33 ; 8) Goraboge's Knight 95 69S 
33 : 9) Noble of Oakland s 95700 with 33 ; 10) Saydns's Heir 45360 
r;th 33 ; ii) Royal Majesty 79313 with 32. 

Tile American Jersey Cattle Club is the official organization, with head- 
’^[u'ters at 324 West Twenty-third vStreet, New York, N. Y., which istlie 
.i.’r^ss of the secretary for both registration and Register of Merit. 

151 - Establishment and Management of the Dairy Farm in India. — kklk.\r, Rao 

Rui.vdur 0. K,, in Di-partm-:>it of A.;ricu!ture, Bombay, BulUlin Xo. 86, pp. i-6c'. 

iQi;. 

Since 1008, when a bulletin on the establishment and management of 
I'.iTV farms was first published by the Department of Agriculture of the 
fenbay Presidency, the dairy industry lias developed coiisiderab/v all 
Lidia, and the Military Department csix-dally has taken up this w'ork 
Very seriously and has ojxmed dairies and dairy farms all over India with 
i:X‘i-date equipment and machinery. Kven with regard to the civil popv 
r.bt:o:i the questi<^i of supplying good milk to cities and towms has come 
prominence at present. This bulletin has been therefore pre- 
raii-cl as a guide for pcopV intending to enter this new industry. 

The d.\iry herd. — The common dairy breeds in the Bombay Presi- 
fe:cy are : — 

Onvs : Aden, Sindhi or Kitrachi, Gir or Sorti, Kankrej and Krishna 
vdby. The last tw’O are also good w’ork breeds. 

— Jafferabadi, Delili, Surti or Nadiadi, Deccani, Varadi, 

Sri Nagpiiri. 


[IM.7»I] 
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The following tab^e will give an idea of the prices, live weight and aver~ ^ 
age annual milk yields as compiled from the records of the Civil Dairy Kirkee: 
Tarlh r. _ 

Average Average Average j : Average 

number . 

Name of Breed price per head live weight ^ obaervaUon. annual peld 



in Ra. 

in the herd 

years 

per head in lb. 

Cows .* 


t 


1 

Aden 

75-100 

500-600 5 

12 

1972 

J^iidhi 

125-150 

65t>-750 26 

12 

2022 

Ttir 

75-100 

700-800 9 

10 

1 1604 

Kankrej , . • . 

75-1 00 

700-850 


j 

Krishna Valley . . 

IOO-I25 

900-1000 








lafEerabadi . . . • 

I 20-1 73 

1100-1300 II 

10 

2476 

Delili 

150-200 

1000-1200 II 

10 

1858 

Stirti or Nbadiadi . 

I25-I5O 

yoo-iroo 37 

12 

• 2T6i 

Deccani, 

75-100 

600-750 6 

8 

1273 

Varadi ...... 

1 00-125 

800-1000 

— 

— 

Ka^uri 

. 100-125 

800-1000 

- 


Bulls : 





Aden 

: 100-150 

700-S50 

- 


Si udhi 

150-200 

1000-1100 



Glr 

1 00-123 

1100-1250 

— 


Kankrej . . - . ■ 

1 75-200 

1000-1250 



Surti ...... 

100-125 

1000-1150 — 

-- 


Dehli 

150-200 

1000-1250 



Possibilities 

OF IMPROVEMENT. — Although the 

average yield 01 

the Sindhi cows and of the Snrti and Delhi buffaloes is z 022 lb. and 2 161 lb. 


respectively still there are individuals which give much higher 
than the average as shown by the milk records of the Civil Dairy Kirkee 
which are given in Table II. 


Table II. 


Name of animal 

Name 

of breed 

Years under 

ohservation 

Average 
annual 
milk yield, 

lb. 

Average 
annual yield 
of the whole 
herd 

of the breed, 
lb. 

Cows : 





Zankar 

Chau^uni 

Mohan ....... 

. . Sindhi 

13 

.5 

9 

3413 

3551 

2968 

* 

' 2022 

1 

Surti Buffuloes : 





Kaveri. 

Sajatii 

Lavangi . 

Surti 

13 

9 

7 

3095 

3526 

3987 

^ 2161 

1 
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There is a further possibility of improvement by crossing the Sindhi 
j-ows with an Ayrshire bull. The results obtained at the Military Dairy 
Farms, Southern Circle, are encouraging as will be seen from the yields of 
;ovvs noted in Table III wh.ch have completed one lactation period 



Table III. 

Military Dairy Farm 

Kirhec. 


JCo, 

Average milk 

Average 

No. 

Average milk 

Average 

p/ Ctom 

yield of the 

I milk 

of Cross 

yield of the 

milk 


crow per period yield of dam 

cow 

cross per period 

yield of dam 


lb. 

lb. 


lb. 

Ib. 

I Ayrshire X Sindhi 43 ®^ 

3^29 

9 Ayrshire X 

Sindhi 4934 

2148 

2 » 

3450 

3229 

13 « 

8506 

2761 

3 » 

4503 

2260 

14 

3547 

1986 

4 ” 

3364 

2578 

16 » 

7500 

3268 

5 » 

4367 

1471 

26 » 

4575 

2068 

7 ” 

2170 

1076 

24 » 

5200 

1973 

8 » 

33 ” 

1683 

6 Ayrshire X 

Hansi 479 ® 

2734 

14 )» 

7310 

2517 

A terage J* 

4 T 8 I .5 

2358.1 


Table IV shows the average analyses of average samples of milk from g 
Sindhi cows and 27 buffaloes milked at the Agricultural College Dairy, 
Kirkee, between 2 and 4 a. m. in the morning and r2 and 2 in the afternoon. 

T.ablh IV. ' _ 

9 Sindlii cows Buffaloes herd [27 head; 



^lotiiing milk 

-Evening indk ilornLng milk 

Eveait^g milk 

Constituents : 



- 

Wafer % . ■ 

66.75 

65,91 82.9 a 

81,92 

I'at ^ . 

4 - 29 ’ 

542 7-92 

8.10 

C.isein . ■ 

• ■ 3-12 

2.95 3,98 

4.02 

^Olk sueai , . 

■ ■ 5.28 

5.40 4.98 

3-39 

\^h - . . 

0.70 

0,69 0,78 

0.80 

The relative 

proporiton by weight of butter fat to 

milk ill the 

average daily yield of Sindhi cows and of the whole buSalo herd is shown 
in Table V. 


Tablk 

Average quantity 

V 

Average quantity 

- 

Hescription of anima 

of milk 

per head in one day 

of butter fat 

per head in one djiy 

Remarks 


lb. or. 

lb, 07 . 

' 

O.w? (.Sind! .... 


■ 1 ; 

lb. butter from 

13 14 

: lb. milk 

BlitTdixs 

.9 2 

14.37 

lb. butter trom 


j 1 1 lb, niilk 





Approximately i lb. of cream is obtained from 6 to 8 lb. of bufialo’s 
milk^and from lo to 12 lb. of cow’s milk and i lb. of butter is obtained from 
12 to 14 lb. of buffalo’s milk and from 20 to 24 lb. of cow s milk. This 
standard is, however, found to vary month by month, as will be seen from 
the figures given iii Table VI. 


Tabi.k yj. — Avcnioe number of pounds of buffalo" s milk required to make a 
pound of butter durinii each month in the year. 


Month 

Milk in lb. 

Month 

Milk la lb. 

Month 

. Milk in lb. 

.A.pril 

99 

August. . . . 

12.1 

Dccemliei . . 

no 

ilay 

9-9 

Septombe:' . 

12 2 

Jaiiujiry . ■ . 

1 1. 1 

June ..... 

1 1.6 

October . 

12,1 

Febiuary . 

10.2 

July 

ri.8 

November . . 

II. 0 

Mvirch . . . . 

10.9 

. - _ ; 3,^ 

: --- 








According to liuiiaii processes 15 to iS lb. of buffalo milk are recjuiid 
to produce one pound of home-made buffalo butter, containing 17.45 ‘^'o 
moisture, 81. 61. % fat, 0,86 % casein and 0.08 % ash. This butter yield? 
about 8o%of “ghee or clarified butter, obtained by evaporating tlie 
water by boiling it on a low fire for about ;V ' niinutes ; “ Ohee *’ from fre^h 
buffalo butter can be kept for about 2 to 3 months witlmut anv 
deterioration. 

In outlying villages in India, where there is no demand for milk, <c 
“ghee”, desiccated milk called “ Khawa ” is prepared from wh<>u 
milk from which cream is partially removed by setting it in shalU-u 
pans The milk is boiled in large open ve.ssels, until most of the wal-. : 
is driven off, When the mass is sufficiently thick, it is allowed to cool and 
is made into balls and sent out to “ Hahvais ” (confectioners) who mi>. 
Khawa with fine sugar and turn it into “ pedhas ” and “ burplii ” whicl 
are the favourite sweetmeats of the Indians. 

“ Khawa ” is also made from separated milk in North Ouzerath. Abou* 
12 lb. of milk is required to produce one pound of “ kluiwa A, but when tli 
whole milk is fresh and unadulterated it takes only 4 lb. to produce 01. i. 
pound of “ Khawa 

The business as]x!ct of the dairy industry is discussed by the writers u 
detail under the follow ng headings : Kquipment, machinery and other dear 
stock, management and labour, dairy buildings, scheme for continuous siqv 
ply of green fodder, recurring annual expenses, recurring exj)enditure o; 
feed and maintenance of live stock, and record sheets to be kept on a daiy 
farm of 200 head of cattle. 

79c - Testing of Purebred Dairy Ck)ws in New Zealand. — Stngleion, w. 'si., in / r 

Joii-rnal of Ac^riciUture, VmI, XVI, -\i> j, pp, 6,3-75. \\\:liiiiL:tou, IV-bniary 2‘t, 

• The support accorded Ijy the breeders of purebred dairy cattle i’ 
New Zealand to the certificate-of-record testing system, during rcceni 
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years evidences an efiort that will produce a marked influence on the 
economic position of the dairy industry in New Zealand. 

The following table shows the number of certificates issued during 
each calendar year since the inception of the system. 


1913 19(4 1913 1916 1917 


Breed 


f ersev 

67 

104 

M 

91 

3 

94 

11 

94 

12 

Friesian. ..... 

4S 

67 

II 

62 

9 

44 

5 

62 

14 

.Ayrshire 

— 

17 

1 

12 

I 

9 

— 

4 

3 

Shorthorn. .... 

— 

— 

__ 

2 

— 

7 

— 

21 

— 

Totals . . ■ 

115 

188 

26 

167 

13 

154 

16 

181 

30 


The number of breeders now testing cows shows an increase of 20 per 
cent over the number testing a year since, and with sufficient testing stal? 
cciild have been increased to 25 per cent. 

The work is destined to make rapid growth in New 2k aland, with 
the coming of normal conditions. 

Not a sufficient proportion of the breeders are yet possessed of a due 
appreciation of the work, and not a sufficient percentage of the dairy herds 
are yet headed by a purebred butter-fat-record dair\' bull. The growth of 
dairy husbandry in New Zealand, however, suggests that for many years to 
come the scope for this work will be unlimited. During the year 1917 
Certificates have been issued for eight Friesian records of production 
exceeding 600 lb. of butter fat. Three of the class-averages show an 
increase over the preceding season. The]complete figures for 1917 are as 
ft)lIows : 



C lass 


Junior t\vi> yc;ir-ul(l . . 

Senior two-v^ar-oUl 

Oaniur lhrcc*year-;iM 

Scni(>r three-year -old ....... 

Junior four-ycar-oId 

Setii.ir f()ur-ycar-<'>1(i , 

Maiuro 

The class production average for 
iollows: 



Avcr;igc yield for Season 

of cows 





Days ia milk 

Milk 

Fat 



lb. 

lb. 

12 

346 

g 8S7.60 

353-7.3 

II 

323 

9655.90 

326.0S 

4 

361 

12 797.10 

455-98 

4 

.343 

13 711.84 

4^0.37 

9 

353 

13 615.90 

475-:2 

6 

359 

17 250.00 

601,5- 

30 

333 

14 123.04 

495.08 


the Jersey breed in 1917 w'as as 
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! 

1 Average yield for Season 

Class 

^ No. of C 0 W 3 

1 - - r 

— ---i'- 

■ — 



Days in milk 

Milk 

Fat 



■ 


lb. 

fb. 

Junior two-^•ear-old 

39 

345 

6 429.10 

360.62 

Senior two-vcar-old 

... g 

323 

5912.40 

318.82 

All two year-old 

, . . . ' 4S 

340 ; 

6 123,90 

352.70 

Three-vear-ol^, . 

.... 19 

328 

7 176.40 

398.21 

l'our-ve.ir old . 

.... 9 

340 

7 926.60 

410-53 

Mature class 

.... 31 

.347 

845499 

460.92 


The Ayrshire class leaders for 1917 were as follows : - 



-^ge 

at testing 

Fat 

Yield for Season 


Class 

required 

for 

certificate 

Dav^ 

Milk 

Fat 


Years days 

lb. 


lb. 

lb. 

Two-year-old 

. . . r 2 348 

275-3 

365 

12 583.00 

502.55 

Threeyear-old 

■ ■ ■ 3 321 

309,1 


II 604.20 

426.68 

Four-vear-old 

■ • ■ 4 348 

348.3 

365 

14 348.60 

391.16 

Mature 

• 6 354 

350 0 

365 

1 4 636.00 

582.47 


The work connected with the C. O. R. testing lias been nuich decreased 
by the cooperation of the secretaries of the several breeders' associations. 

793 - Development of Cow-Testing Associations in the United- States. - /Vi«' Uniud 
States Department of A^riculiure Wcx'hly Neu's Letter ^\o\. V, N'o. 21, p. Washington, 
D. C., January 16, 1918. 

Cow’Testing associations, as a result of work by the Bureau of Animal 
Industr)^ of the U. S. Department of Agriculture, have continued to increase 
until there are now* 472 active associations composed of 12 0S8 dairymen, 
owning 216 831 cows. The past year showed a gain of 37 per cent in number 
of associations. The cows tested constitute almost i jrer cent, of all the 
daily cows in the United States, the total number of milk cows on January i, 
1918, being in round figures 23 284 ooo. The most noticeable development 
3f cow-testing associations has been in the Western States. 

794 - Goat Milk Records of the New York Agricultural Experiment Station. — 

JORD.iiN,\V. H, and Smith, G. A., hi Sew Yttrk Ae,rkultural Experiment StaH,-n Dullettn 
Xo. 429, pp. 1-20. Xtw York, 1917, 

For three years an accurate record was kept, at tlie New York Agricul- 
tural Ex^uiment Station, of the individual milk production of the animals 
included in the herd of milk goats :the cost of maintenance was determined, 
as well as the cost of milk and the composition of the milk. 

The quantity of food consumed by 31 adult and 9 partially grown ani- 
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nialb during the third year was as follows : Dry coarse food 37 740 lb ; 
Beets, I 55 ^> ; Cut grass, 24000 lb. ; Pasture, 132 days ; Grain, 14688 lb. 

The total cost of this food at the prices theii ruling was S 441.95. The 
iverage cost per month per goat varied from $0,481 to 80,992. the ave- 
rage cost of food per goat ptr year was $11,05 making the daily cost $ 0,03. 

The average yearly yield for 10 animals during 3 years, including 28 
.actation periods was 800.4 pounds. 

The food cost of the milk per goat for all the goats during the third 
a^ar was 4 cents per quart, and, for the three years during which the record 
,vas kept, 3.4 cents. The lowest cost was with the Saaiien goat Xo. ii, for 
:hc second year, which was estimated to be 1.27 cents per quart. The other 
teiiis of cost; such as care and overhead charges, it is not possible to give 
.vith an>' accuracy. The average food cost for a quart of milk from the 
Station herd of 25 Jerseys during the three years lias been fomid to be 0.92 
amts per quart. 

The range of composition of the mixed milk of the whole flock as deter- 
iiined durii-,g the third summer was us follows : solids, 11.4 % to 11.9 % ; 
-olids not fat, 7.72 % to S.Gi % ; fat 3.5 % to3.8 %. 

The composition of milk from individual goats was found to vary in 
total solids from 9.22 % to 1S.55 ; in protein from 2.24 % to 4.96 % ; in 

jasein from T.56 % to 4.6 % ; in fat from i.n8 % to 8.4 % ; and in ash from 
.43% to 0.8%. 

A chemical study of goat's milk indicated no essential difference 
between the constitution of its casein and that of cow’s milk, ilarked and 
Itrt’l.tably important differences were observed in the salts of the ash as 
coiiij>ared with the ash of both cow’s milk and human milk. 

*95 - Breeds of Pigs in Brazil. ■ hunnicltt. u. h., in Chticara.^ s voi.xvn, 

N'o, 3, pp, 183-184, I Fig. Sao I'auln, 1917, 

The native pigs of Brazil are, generally speaking, very good animals. 
They form more or less fi.xed types, usually considered as breeds, althougli 
they lack certain qualities necessary flu this. The chief are:— "Canas- 
trao ” ; “ Canastra " ; " Cauastrinho ” or “ Tatu ” ; " Crioiilo The first 
three ty])ts, which are large, medium and small respectiwdy, are fine fat 
■Tfi'lucers. As they are not ]>ure breeds, t]ie\' lack fixed characters, and in 
alJition, have the defect of being slow' to arrive at maturity. 

Foreign breeds have been tried in Brazil; wbtli the results given below. 

Yorkshire: very susceptible to skin diseases and suffers from the 
sreat heat. 

/ annvorth : — being more suited for meat than lard production, which 
the chief aim in Brazil, it camiol be bred on a large scale. 

Berkshne seems .suitable for Brazil, but has two serious disadvan- 
tages; it easily degenerates and the progeny of crosses witli it lack staid lily, 

Poland China : — fattens easily, docile tenqx^rament. gdves good 
crosses whicli are not very ])rolific. lacks hardiness and easily degenerates. 

Lar^e Black: — suitable for small scale rearing, seems on the contrary 
to h( little suited for large-scale rearing under Brazilian conditions. 


[TJ4-Tf5I 
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Mule foot {“ Casco de burroy>):~ the statement that it does not suffer 

from disease appears unjustified. 

Duroc- Jersey large, giving much fat and good meat, very fertile, 

hardy, good for crossing with native animals, fairly early-matiuing. 

Systematic selection is indispensable for the creation of a fixed national 
breed ; but the breeder has, in crossing with improved foreign pure breeds 
a much surer and more rapid method for increasing and improving the pro- 
duction of butcher’s animals. 

796 - AStudy of the Effect of Cottonseed Meal versus Beef Scrap Upon the Egg Pro- 
duction, Fertility and Vitality of Poultry. — .^rens, b. a., in Oklahoma Agricultural 

and Mechanical College, A:^rictdiural Experimeni Stalion, Stillwater, Bulletin Ho, 112. 

pp, 20 + 21 Tables. Stillwater, January, 1917. 

The object of these experiments was to determine the value of cotton- 
seed meal as a feed for egg production when compared with beef scrap, and 
to determine also the eSect of cottonseed meal in moderate as rvell as in 
excessive quantities upon the fertility and hatchability of eggs. The discus 
sion of the data from these experiments is divided into two parts : Part I 
contains all data relating to the breeding ; Part II contains data which show 
the value of the protein from the tw^o sources as a factor in egg production. 
The conclusions arrived at are as follows : — 

1) Cottonseed qieal fed in combination with other feeds to form .. 
proper nutritive ratio, or even when fed in excess, does not low’er the 
fertility of domestic fowls, but in many cases the fertility was higher than 
when beef scrap or animal protein was used. 

2) The percentage of fertile eggs hatched shows greatly in favour of 
cottonseed meal when compared with beef scrap if fed in a properly balanced 
ration, but when fed in excess gives rather poor hatching results. 

3) The percentage of all eggs hatched also shows in favour of cotton- 
seed meal ct:)mpared uithbeef scrap when fed ia a properly balanced ration, 
but when fed in excess the results arc very poor. 

4. As a feed for production of eggs only, and not considering effect 
on hatchability, beef scrap is superior to cottonseed meal, and more 
than makes up for its greater cost by apparently causing greater pro- 
duction. 

5). The mortality of chicks w^as a great deal higher in pens fed cot- 
tonseed meal, both the normal and excessive ration. 


797 “ Capons and Caponizing. — Slocum, R. B., iu U. S. Dept, of Acriculture, Far»u:r\ 
BulleiinS^o, pp. 15, xu Fig., ReWsed E'iitioii, tYvishiiigloii, December, 1917. 

A bulletin for the use of poultry-farmers. 

Targe breeds, such as the Plymouth Rocks, Light Brahmas, Cochins, 
Indian Games, Langshans, Wyandottes, Orpingtons, and various crosses 
of these make the best capons. Cockerels should be caponized when they 
weigh from i % to ^2 % lb. or when from 2 to 4 months old. The capon ^ 
should be sold when 10 months old. 

[795-79J] 
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798 - 'nio Second Rearii^ of Silkworms in Italy, durii^ Summer and Autumn, 1917 , 

— Casella, It. G., ill Informazioni Seriche, Year V, No. 2, pp, 19-20. Rome, January 20, 

1918. 

The propaganda work for the second rearing of silkworms was helped 
in 1917 by the sale prices for the spring season, as well as by the ^antity 
of unutilised mulberry leaves. ^ 

The amount of seed used for that rearing was certainly more than 15 000 
ounces of 30 gm., since in Piedmont alone from 8000 to 10000 were 
hatched. 

To ascertain the work done in each district by the competent institu- 
tions and the rearers, the Minister for Agriculture, who had distributed 1103 
ounces of eggs hatching out of season and 463 ounces of eggs preserved by 
the embryostatic method, distriliuted a circular accompanied by a number 
of questions to be answered. The n iwrts received by the Ministry of Agri- 
culture, the most iute resting of which were those of the “ Associazione se- 
rica” of Piedmont, the “R. Scuola di setificio ” of Como, the "Comitato jx^r 
Vincromento della bachieoltura " of Milan, and of the “ R. Oss^rvatorio 
bacologico " of Cosejiza, were examined to obtain the conclusions of greatest 
interest regt^rding the second rearing 

These reports show that with suitable climatic conditions and where the 
second reariiigs were suitably attended to, the rearings were quite advant- 
ageous. The cocoons were considered excellent, and were mostly sold at 
prices abovx* 9 fr. the kg., even 15 fr. in Piedmont, nnd with a general aver- 
age of 12.21 fr. 

There were yields higher than 40 kg. per ounce, some even reaching 
60 kg. On the other hand, under not veiy favourable conditions manv rear- 
ings gave limited yields, some even proiung failures. 

The period indicated as being most suitable, begins at the end of August, 
and varies according to local conditions. 

The studies atid experiments on I lie most suitable varieties eggs to 
use should be continued, and a more thorough preparation of the eggs should 
be encouraged by giving premiums to those who are successful. Intensive 
.propaganda work should be carried out to spread good systems of rearing, 
and thus deciease the number of failures. 

799- Sericulture in Cyprus. — The Cyprua A ^riculluml Jourml Vol, XIII, Hart 1. pp. u>- 

19. Nicosia, January, 1918. 

During 1916-1917, t he seri cultural stations of Nicosia. Paphos, Yialoussa, 
Lapithos, and Morphon were very active. In these stations the new Cyjiriot 
race ])rodnced by the cross Japanese X Bagdad was reared, in order to 
txx and improve it. The bree<l showeti improvement when compared with 
tliat of the ] previous year. The following results were obtained at tlie Nico- 
sia Station length of cocoon : minininm — 39 mm, maximum = 44 mm. ; 
n idth of cocoon : min, = 20 mm., max. = 22 mm. ; weight = 3.07 gm. One 
ounce of seed produced 30,6 kg of cocoons. To obtain i kg. of raw silk 
10.02 kg. of cocoons are required. 
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800- Hie Problem of the Restocking of the Alpine Lakes. — galu-valebio, b., m the 

Bulletin de Peeke et PisciculiMtey Year XIX, No. 2, pp. 18-21 , Neuchatel, February, 
1918. 

The restocking of the alpine lakes with hsh is of considerable econo- 
mic importance, especiallyin Switzerland on account of their large number 
(6i5,infhe canton of Grisons alone) . All those that are sufficiently deep are 
suitable for stocking with trout, as the water does not freeze down to the 
bottom. Nearly all are of this type, since the thickness of the ice in the al].rine 
lakes does not exceed 32 in. The altitude is of little importance, as lakes 
over 6500 ft. are well stocked with trout, but on the contrary, the food 
question is very important. The researches carried out by Pero [N\wva 
Notarisia, 1893, pp. 3 and 47 1 ^^94, p. 135 ) iu Valteline showed that 
algae, Crustacea, insects, molluscs, and often small fish such as the minnow 
{Phoxinus laevis), are abundant in the lakes of that region and provide the 
conditions required for feeding trout. 

The pests affecting pisciculture in that region are chiefl)' tlie otter, a 
rare animal, the water-shrew (Crossopua jodiens), the water-rat {Andcola 
amphiUns),^ fish, the bull-head [Coitus gobius), that lives in lakes even above 
6500 feet, and which devours large quantities of trout-eggs. But according 
to the author’s observations, the greatest enemies of restocking the alpine- 
lakes are the trout themselves, when they have grown too big, for they eat 
the fry and small trout. 

As regards the species to choose for restocking, the author rejects 
Trutta lacustris, because it has the disadvantage that one or twoindi\Tdnals 
grow more than the others and destroy all tlie rest. The author tried 
T. fario from the Adda and its tributaries in the Publino Valteline lake, at 
6500 ft., but found it had the same disadvantage as the previous species. 

For restocking alpine lakes, a breed of T. fario should be u.scd that has 
been bred in those lakes for generations, and which almo.st con.'^titiites a 
distinct breed, characterised as it is by iin almost black body, with bril- 
liant red dots, almost orange fiesli. and which always remains small (7 to 
8 in.) so that there is no risk of one or two developing greatly, followed by 
the destruction of all the others. As the salmon ( 5 a/wo also 

occurs in certain alpine lakes, especially in the T>Tob the author stocked 
lake Venina, Valteline (6022 ft.), with it, and obtained excellent results. 
Up to the present the lakes of the Swiss alps have been chiefly stocked with 
5 . irideus. 


FARM ENGINEERING. 

801 - State Motoreulture in France and Italy.— i. jourmi oSuui ddu Ripuhhqne Fum- 
ffttsf. YuarXJylX, No. 312, pp. 9207. 92 14, 6 Tabk‘3. Paris, November 17, on?. — II. Lc 
Genic Rural, Year X, No. 78, pp. 10-12, i Table, Paris, 1917, — III. Marozzi, .YntonIO, 
in L’Inilmtria, Vol. XXXII, No, 2, pp, 37-39, 2 Fip3, Milan, January 31, 1918, 

I. — The French ” Journal officiel ” publishes the report on the Culti- 
vation Department (“ Service de la inise eii culture des terres ”) created by 
the law of Januar}^ 2, 1917 and in virtue of the decree of April 7, 1917, 
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which defines the functions of the department, specially as regards carrying 
out and superintending cultivation work, the purchase and upkeep of 
teams of tractors. 


Table I. — Financial Siatement of ilie Service {in francs). 


Teams 

Name and nOmber 

Staff 


Subsidy 
of the 

Spare 

No, of 

Cost 

Gen er-, Total 


and 

Fud 

auto- 

hectares 


al ex- cost 

of tractors 

various 


mobile 

9ervicc{*) 

parts 

worked 

price 

peases price 


3 

10 Mojjul 12 "2 5 HP . 

16975.69 29512.69 

I 800 

4 728,00 

656 

Si 

4 

85 

4 

10 Kmerson. ... 

18 148.79 28 778.54 

I 800 

3017.85 

182 

251 

14 

265 

5 

10 Cise ..... 

14 002.64 18 206.18 

I 800 

I 656.00 

292 

122 

8 

130 

7 

10 Mogul i6 HP . . 

17 204.39 20 508.57 

I 8oo 

4 094,60 

655 

66 

4 

72 

8 

i<j Enieisoii. .... 

rg 000,80 27 878.65 

I 800 

8 018.06 

812 

69 

3 

72 

9 

ro Mogul 8-r6 HP . 

18395.30 18401.56 

I 800 

2 377.00 

316 

129 

8 

137 

10 

10 Mogul 8- 16 HP . 

19 273.00 a8 022.78 

I 800 

4 189CO 

740 

72 

3 

75 

II 

ro Knicrson. . . . 

15 465.17 12 259.30 

I 800 

748.50 

262 

Ii6 

9 

123 

12 

ro Emersou, ... 

1802J.95 22 941.43 

i Soo 

6 898.4-0 

528 

95 

5 

100 

13 

ro Emerson. . . 

T4 367.11 17447 03 

I 800 

2 928.95 

275 

132 

9 

141 

14 

ro Emerson. . . . 

15 713.36 19 736.64 

I 800 

I 240.00 

408 

93 

6 

99 

’5 

10 Emerson . . 

14 545.00 26 164.00 

I 800 

848.50 

401 

108 

6 

114 

17 

10 Emerson . . . 

19648.10 27 147.73 

I 800 

^3 543-65 

548 

^13 

5 

116 

iS 

4 Mogul 8-16 IIP 
;l!1i 1 6 ICmerson 

15 426.95 12 856.30 

I 8 >0 

6 0J4.3O 

M5 

249 

18 

267 

19 

10 Emerson. . . . 

16 190.40 14 270.45 

I 800 

I 685.00 

273 

124 

8 

132 

20 

10 Emerson ... 

18434.67 25 354-79 

1 S' 0 

3944.00 

516 

96 

5 

roi 

21 

10 P^merson . . . 

14 808,70 12 71 2.50 

I 800 

2 50S.00 

^63 

121 

9 

130 

22 

10 C ISO 12-25 HP. . 

17 000.85 21 043,06 

I 800 

882.50 

379 

1 07 

7 

114 




Depre- 

ciation 






23 

2 Fowler scl.-^ . . - 

1 2 8ty.6i a 277,32 of 

' material 


473 

69 

5 

74 




ll 850 






25 

10 Cise 12-25 HP. 

21 848,13 47 509.89 

I 800 

2 S8r.oo 

r 198 

61 

2 

63 

2(j 

10 Case 12-25 HP . 

16 324.60 38 406.35 

I boci 

723.50' 

642 

89 

4 

93 

27 

10 Case 12-25 HP. 

17 '^82.65 30023.97 

1 800 

I 791.00 

988 

51 

3 

54 

28 

lu Case 12-25 HP . 

16582.15 33767 87 

I 800 

818.00 

oyw 

75 

4 

79 

29 

ro Cise 12-25 HP. 

14071.50 35797.57 

1 800 

I 994.00 

53^ 

99 

4 

103 

i" 

ro C ise 12-25 HP. 

17591.28 42348.76 

I 800 

1 003,00 

I 124 

55 

2 

57 

31 

10 Case f 2-25 HP , . 

16070.50 39 35.5-23 

1 800 

I 148,00 

855 

68 

3 

71 

32 

10 Mogul 8-16 HP 

14 496.21 17005.77 

I 800 

I 682.0.2 

565 

62 

4 

66 

33 

10 C ISO 12-25 HP . , 

18 897.28 42 356.04 

I 800 

I 574.00 

I 136 

5'-‘ 

2 

58 

35 

10 Avery 8-16 HP. . 

13 420,40 16585.51 

1 800 

3 140.00 

388 

90 

5 

95 


10 Avery 8-16 HP. 

II 303.50 13042.17 

I 500 
Depre- 

I 099.00 

182 

153 

10 

163 



\ dation 






37 

Fowler '^ets • 

2I 516,04 15067.82^ 

of the 
material 

— 

9M 

64 

2 

66 




22 000 






38 

10 Rock I 'tmd 10-20 

6 302.95 10 676.10 

I 200 

I 670.00 

270 

73 

3 

76 

39 

TO Titrn 10-20 HP 

4560.30 9905-30 

600 

I 7 So. 00 

rSo 

93 

3 

96 

40 

10 Bull 20 HP . . . 

6006.27 9 965.57 

600 

I 315-^ 0 

236 

75 

3 

78 

>12 

3 Fowler sets • . 

4670.20 3524.00 

6825 

— 

273 

55 

3 

58 


(i) The Minister ot ArmaniCnt has aUowed the Service a snbsidy of 600 fr, per month per team 
for spare parts, repairs, etc. 


[ 811 ] 
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The Department includes ; — i) a CojUrul S^/vicc divided into several 
sections : — Secretary's office ; Cultivation work ; Material , Staff , Ac- 
countancy ; Studies and Researches; Relations with private persons; 
2) an external Service, which deals with the teams of 10 tractors supervised 
by a team-foreman who has under his orders an assistant-foreman, 2 me- 
chanics, 2 smiths and a number of drivers. The technical section is 
responsible for the upkeep and repairs, as well as the provision of spareparts 
and tools for 372 tractors of ii different types or makes, 393 ploughs of 9 
different types or makes, 15b harvesters of 4 different types or makes, and 
21 cultivators. 

The report furnishes infonnation as to spare parts, the service rendered 
by the central store, the supervision and repair of the tractors, motor lor- 
ries, travelling workshops, store cars, to the total number of 72. 

■ After a detailed consideration of the organisation of the staff the report 
gives the results obtained during July, August, and September, 1917. 

During these three months the teams have ploughed 47 577 acres, 
harvested 6585 acres, scarified 1703 acres, broken up 964 acres, and har- 
rowed and rolled 3 188 acres. This work was carried out in 14 422 work- 
ing days. 

In Table I is given the financial statement of the department, whose 
general administrative expenses are divided among the teams of tractors. 
The cost per hectare for the different teams is given, the depreciation of the 
material, however, not being always included. 

The report continues the description of the organisation of the Culliva- 
tion Department ; it gives details as to insurance against accidents and 
fires ; it gives full information as to the work and the section for fuels and 
lubricants, and concludes by showing the utility of the new Department 
which, according to the directors of tlie agricultural departments and the 
farmers themselves, has assured the re- a wkakening cf agricultural life in the 
abandoned soils, thanks to the use of tractors. The report also indicates 
the results obtained by ghdng the farmers such information as to enable 
them to choose the tractors best suited to their needs. 

Table II, — Yichd of thefirH 3 makes of trader. 


^Number of days 
J uly- August- September 


Number 

of 

tractors 


92 II 2 


92 no 


Area 

worked 

Average yield 
per day 
for the whole 
of the machines. 

Yield per day 

and 

per machine. 

Average cost 

per 

acre ploughed 

acres 

acres 

acres 

I) 

Emkrsox 



II 2 31 

121.8 

1.04 

£ 2. 5. 10 


) C.^ 5 F. 



T94 01 

210.8 

2.10 

£ I. 6. 5 

:d mocul 



7388 

78. 

1.48 

£ 2 . 1 . 7 


[ 8 # 1 ] 
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II. — The Genie Rural io commenting on the financial and technical re- 
sults obtained by the Department, notes that they varied greatly, not only 
for the different types of tractors, but also for the various units made up 
of the same type. 

Neglecting the FohVLER units, which proved to be the most economical 
as regards their yield pe: acre, it is found that the 32 other units included 
1 16 Emerson, ioo Case, 54 Mogul, 20 Avery, io Rock Island, io Titan 
and IO Bull tractors. 

In Table II (page 870) are compared the yields of the first 3 makes, 
bought in greater number and which have worked through a whole period, 
thus giving complete information. Table III gives the cost of spare parts. 

Table III. — Cost of spare parts. 

Number of tractors Total c'.’st 

116 Eincr^uii £ I 944 ' I.")- 5 

:o Ciw ... 57^. 5. o 

5+ Mogul .......... 773. 4. 5 


III. — The autlior describes the organisation of State Motoculture in 
Iialy. 

The “ Ufficio Agrario Temporaneo" {temporary^ agricultural office), 
i.ttaclied to the Ministry for Agriculture, mukcs out schemes for work in 
each zone of Italy, with the help of the directors of the Travelling Chairs of 
Agriculture and the regional delegates for increased food production. 

At the request of this office, the " Ufficio Temporaneo degli approvi- 
hmamenti buys the machines, fuels and lubricators ; it is helped. by a 
ochnical Committee in choosing the types of machine, etc. 

The staff (foremen, mechanics, drivers), chosen by the War Ministn- 
rorii among the .'^oldicrs, is trained in two special schools, one at Rome, 
!n' other at Foggia. 

The work is divided among units of lo tractors each. Each unit has a 
ioreman. an assistant, 4 to 10 mechanics, 2C to 26 drivers and 2 labourers. 
F.acli unit has its own deposit and lodgings for the men. as well as evennhing 
i qaired for independent working. 

A number of units form a centre of mot orcult lire, commanded under mili- 
;ary law by a centre commander. Each centre has an office stores, and a 
.vMikship for big rc^iairs. 

The units consists of tractors suitable for the locality where they work. 
The State owns numerous types of tractors of a power vaiying from a mini- 
nniiu of 8-16 HP. to a max-imum of 30-40 HP. Besides ploughs the units 
ire provided with harrows, rollers, drills and binders. 

Farmers wishing to benefit from State motorcultnre, apply through the 
ncal delegates, paying a certain fee per acre. 

i ^02 - Agricultural Tractors in the United States, in 1918. — Fcrm impitmcfU 

Vol, XXXIX. No II, pp. + I TaMo + i Fiji. Chicago, Mirch j, loiS. 

A description, with many illustrations, of i6r tractors made by 


Cost par tractor 


£ 16. 15. 2 

5. 14- 7 
14. 6. 2 


Cost 

per acre ploughed 

3 N 5.4='. 

7.i.b 
Z\ li'. 
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104 American firms, giving the chief clraractenstics and noteworthy detarl, 
of the construction size ; number of driving and steering wheels, or if o„ 
chaintrack system ; H.F. ; draw-bar pull ; speeds ; number of ploughs that 
can be hauled ; size of thresher that can be driven ; engne ; cylinders and 
bore ; stroke ; carburettor ; ignition ; pumps ; drive ; shaft-s^ed ; fuels than 
can be used ; tank capacity ; totalweigbt; workspace atdateof publication 
and liable to alteration without previous notice. characters of the lOi 

tractors described iu the text are siimnianzed in table torm. 

80^ - Traction on Bad Roads or Land.- Negros, i,. voK cv,nos. 271; 

^ 2718, 3719, 2720, 2721, 2733, 163 Figs., 2 Tables + an Historical and a Bibhographica. 

Appendix. ’ Totidon, Janiian' 25 to March I, 1918- 

The author deals with the problems involved 111 the design of vehicles 
for hauling goods or agricultural implements over the land or bad road^. 
He chiefly deals tvith tractors having more than 2 driving wheels or provid- 
ed with a chain track. These two classes of tractor are applicable to dif- 
ferent conditions, and while the methods cannot be considered as competi- 
tive, the limitations cf each can be best appreciated by direct comparison 
of their respective pc'ciiiiarities and advantages. ^ 

In the first part the author, while considering various types, deai> 
successively with four wheel driving, four-wheel steering, four-wheel braking, 
automatic differential locking gears, and the application of the four driving 
wheels for bad roads and arable land. Comparative figures for the differ- 
ent types of vehicle, their horse power, s|x*eds, load weight, wheel base, 
track width, turning radius, and overall dimensions are given by the author 
in a table. 

‘ The author concludes that for the transport of goods over bad roads 
on gradients varying from i in 15 on roads in which the tyres sink 2 in. to 
3 in. in depth to l in. 5 on hard roads with bad surface, and for spexd= 
varying from 1.5 m. p. b. on grades to 12 m. p, h. on fairly level roads, tlk 
four-wheel drive tractor has great advantages over the ordinary two-rvheei 
drive tractor. 

Ill the author’s opinion it may be expected to rank as an inip>ortant 
factor in the development of district;! overseas not far removed from 
railroads, but having only primitive roads. 

In part 2 of the paper chain-track tractors i^re dealt with and classifled. 
The author considers methods of springing, truck frames and track-frame 
connections, steering, driving gear, engines, ignition and starting, radia- 
tors, speed, draw-bar pull, climbing power, etc., and he describes variou.- 
English, American and Erench tractors, tlie various typers being shown i;i 
illustration-s. Chain-track tractors have bc'cn built in the U. S. A. and used 
for hauling logs since 1904, some of the original ones being still in use ; 
these machines have intermediate roller drains (" Phoenix ”, Alus- 
Chalmers, and DiploCk). The author gives, in a second table, a suni- 
mary of the various chain-track tractors, afterwards giving details of tlieit 
construction. 

The tractors described are : — 

The Tog-Hauler, Phoenix, of 100 H.P ; the Centiped Truck, Phoenix. 
[8#S 80J] 



AORICULTURAI/ MACHINERY ANn IMl'IJiMKNTS 


873 


of 50 H.P.; tilt 08 H.r. Aixis-Chalmers tractor; the Hoit Caterpillar trac- 
tors of 18, 45, 75 and 120 H.P. ; the Clayton tractors (i) of 35 and no H.P. ; 
the Tracklayer (C. 1 . Best) of 16, 30, 75 and ()0 H.P. ; the Creepifig'Orip 
t( actors (Bullock) (2) including the 75 H.P. (oant, the 50 H.P, Senior, 
the 30 H.P. Junior, and the 16 H.P. Baby ; the 13 and 35 H.P. Austin 
tractors ; the 25 and 50 H.P. vStrait {Killen-Strait] tractors ; the 25 
H P. Martin's agricultural tractor (3) ; the 30 and 40 H.P. I^fevre {4) 
tractor ; the 12 H P. WolsivLEY motor sleigh. 

'rile author gives numerous examples of the use of chain-track tractors 
for ploughing and for transport 011 bad roads un suited for the conveyance 
nf heavy loads. He calculates that the cost of traction is to ^5 that by 
means of horses or mules. Besides their use for cultivation and road haul- 
age. the author mentions the use of chain-track tractors for excavating 
drainage trenches (5) ; amongst these, the Parsons excavators (20, 30, 45, 
i)2 and S(j H.P.) and Austin excavators (15 to 85 H.P.) are described. 

The autluu conchides that wliere a track can be found 7 ft. wide which 
does iit>t preseitt rocky t)bstaclcs over to in. high, wliether o\'er sand, ash, 
clay, marsh, snow or ice, On the level, or on gradients up to 30 |)er cent., 
the clmiii track tractor has proved itself capable of travelling and jx-rform- 
ii;g useftd work Ixyond tiu capacity of animal luiUlage. For this reason 
the chain-track tractor may lx exjxcted to occup>‘ a [X)sition of ever- 
increasing importance in tlie deveUipnient of new countries and in places 
wliere it is necessary to transport macdiinery and stores over roadless coun- 
try many miles from the railway. Mr. Tegros does not regard any one of 
the existing systems as jieifect and expects tliat much will be done to im- 
prove the vehicles i'l the near future. 

There is probably uk iii for considerable improvement in the chain- 
track itself as well as in its supp^ats and its aiiti-friction devices. The 
’variation in resistance to haulage is so great as between one system and an- 
nllu r, not mcTely in static resistance to .starting, but in dynamic resistance 
tn haulage, that, as the author luis already suggested, the various track 
systems should form the subject of com]>arative tests at some of the great 
agricultural colleges. One feature that is particularly remarkable is the 
small amour, t of power lost in compressing soft marshy land under the 
tret of the track chains. 

The Ford Tractor 16; and the Oliver M. 0 . M. Plough in England, -tiu 

• •! the Htjiifd Cli A .'t uuUuK, Vol . XXIV. No. 1:, OP I 1 stj- m 57. Lonilon. 

In the belter Xo. 7b/H. I, dated Febuiary 26, iqi8. the Food Produc- 
linn neparlment of the Board says that is essential tliat the Ford tractor 
shiiuld l)e used only with the new type Oliver M. ( ). M, plongli which was 
"peciall)' designed to work with it, and which is supplied wath each lord 
liactor. The tractor and plough together b>rni a unit, and on no account 
must this tractor be nsiB w ith anV other typo of plough, 

ii) Sof R. nnS, No, fi7S ; - • />. mis, No. mt: : — (il See R. lois. No. b 7 S : 

— Cl) St'r R . 4 upu-'l, mi;, No, ; — (?) St p A,’, mi ".No. iivvi --- i6) Spc N,. mi;, No. 753. 

{Hd.] 
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The new Oliver plough is giving great siitisfaction for both grass and 
‘ stubble ploughing. 

According to trials earned out on the farm of the Harper Adams Agri- 
cultural College in February, 1918, the Ford tractor and the new Oliver 
plough gave good results in breaking up a grass field not previously ploughed 
for about 20 years. The special features of the Ford tractor are : - 
extreme accessibility of the engine parts ; reduction of the lubrication parts 
LO II oil-liolcs and grease-cups; the possibility of turning in a minimum 
space ; direct attachment of the plough to the tractor ; only one operator is 
required, the control levers of the plough l>eing easily accessible to the 
tractor driver from his seat. As regards the Oliver plough the outlift at the 
end of the furrow is automatic^ aiid the depth at which the plough is 
working can be easily regulated. 

The plough has a skim coulter that turns in the upper layer of the turf, 
and at the same time keeps clean the surface of a swivel disc coulter replacing 
the ungual knife-form of coulter. The mouldboards are well shaped and turn 
the furrow slice satisfactorily to a good depth. A depth of 8-9 in . was main- 
tained satisfactor}" on level ground, second speed being used on the tractor. 
The mouldboard is of a type and setting unusual in England. Eongitiidin- 
tilly it is concave, and transversely convex, while it is set out at an angle of 
45^. The work done by the plough resembles tliat of fallow land plouglied 
with a digging plough. The land is left very light, and it is obvious that 
the ploughing must be followed by a discing to secure the necessary compact- 
ness, but an abundance of loose mould is produced which is not the case with 
the older system of ploughing. The character of lea ploughing produce<l 
is revolutionar>^ but there is every reason to anticipate that this type ^vill 
be superior to the type of ploughing generally adopted. 

805 ^ Disc- Harrow Trials at Montpellier, France. — Ci.wou, c./mL? A-n’cnie 

c 7 Vtticole, Ytar XXXIX, No. 15, ])p, A ViUefranche, April M. 1918. 

Disc- harrows were introduced into France a long time ago, and they 
a,re now much in favour as they are of great interest to fanners and 
southern winegrowers. 

The author gives the resiUts of trials that he carried out at the Mont- 
pellier School of Agriculture witli the disc-hariow under widely different 
conditions. I he trials were made a " Cotton " G-disc harrow, supplied 
by the firm of Bompard, at Montpellier. The machine is 49 in. wide, 
2S in. high withi>ut the seat, 51 iu. long without the shaft, and 14 ft. with 
the bhaft. Its total weight is about GGo lie ; the discs are 17. -^2 in in dia- 
The machine was tested in a vineyard. But owing to its dimensions, 
and the space Required for tlic team, it can only be used wliere there is at 
east a space of 79 in. betwcv.n the vines* space is also necessary to allow 
for turning at the cud of each row. 

l) Trial at Mas de Rochet [near Casielnau) February 23. —The 
Iiarrow vyorked in a recently- ploughed sandy soil at its maximum depth 
ot 4 to 5 in. on the first turn. There was no weight on the machine, as the 
[8H805] 
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" Cotton ** hanow has no arrangement to allow of this. The work was 
done along the furrow slice and was well done. Cultivation was not 
necessary as the soil was already well broken up. 

. 2) Trial at Mastroun [Farm of the ScJml of Agriculture at Mont- 
pellier), March 7. — The Moestroun vineyard had not yet been ploughed 
: and the harrow turned the soil under ; its work was comparable with that 
of an ordinar}^ vineyard hoe. The ground was sloping ; during the descent 
the discs did not enter the soil sufficiently, while in ascending the work 
was good. The tilth obtained with the pulveriser in the first turn was 
the same as th at given by the hoe. After the first turn the pulveriser worked 
more deeply than the hoe. The depth was ^ in. during the first turn. The 
work was- hard on the horses. A one horse hoe passes among all the vines 
but the harrow hauled by 2 horses requires 6 6 in. between the vines. 

The great advantage of the pulveriser is that, in passing twice over 
I the same ground, it would replace the plough ; and that in two turns it 
docs sufficient work almost equal to 6 funows of the plough. In addition 
the grass was destroyed much better than with the hoe. 

3) Triah at Mandou [Land near the School of Agriculture at Mont- 
pellier), March 6 . — The soil was loamy, with abundance of couch-grass, 
and had already been ploughed and cultivated. The harrow did not 
destroy the couch-grass very satisfactorily. The spring-tine harrow had 
given much better results. Another turn with the plough would prob- 
ably have been much more useful. 

At Mandou the harrow was coupled to a 5-10 HP. Avery tractor, a 
dynamometer being placed between to register the draught of the one 
and the power of the other. A width of 47 in. was cultivated at each 
turn. The results of the trials are given in the following table. 

Co 7 nparaiive draught of a disc-harrow and a spring-tvie cultivator. 


Disc-liar row Ciiltivfltot 




Tractive 

Tractive 


Tractive 

Tractive 

Depth 


effort 


effort 


Type of work donr 

effort 

per 

Tvpc of work doiw 

cfloTl 

per 

niptres 


in kg. 



is kg. 




iu k?. 


In kg. 

O.OZ 

Iiiuanplcte . . 

130 

I 10 




003 

liirompleic ... 

■ 160 

130 


125 

125 

0.04 



'^i>0 

160 

Goovl sctaichitig 

150 

*50 

0.1,6 

Dots not break &oiI 



Eccclleiit Work 

20O 

200 


up 

'225 

185 





(i) Tractive effort per mctTC c£ width worked. 


It will be seen from this table that at equal depths the draught of 
the 2 machines is practically the same ; but the machines are not made 
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to wotk at the same depth. If the harrow goes deeper than 5 cm., it 
does not work well at all. 

4) Test at Bellevue {Commune of Montpellier), March 8. — Field 
spiing and autumn-ploughed ; compact, damp soil, with occasional big 
clods left by deep ploughing and untouched by other hoe or roller. 

The most suitable average depth was found to be 6 cm. for the pul- 
veriser. The work was not too heavy for the horses ; in 80 minutes 0.4 
hectare was worked ; which is equivalent to 3 Y2 hours per hectare. Norm- 
ally, 2 to 3 hectares could be done a day. The results obtained wen* 
the best of the 4 trials. 

The model tested was not suited for vineyard work, as a 6'disc harrow 
requires 2 horses. This prevents the use of the machine in vineyards 
having less than 6 ft. 6 in. between the rows. It is, however, very suit- 
able in new vineyards with a width of from 6 ft. 6 in. to 7 ft. 4 in. ; 8- disc 
hanows might even be used, and with vines on iron wire, even lo-disc 
harrows. The author considers that the harrow is interesting and 
that, used at the right moment under suitable conditions, it might be of 
great service to farmers for destroying weeds, etc. 

8c6 - A Weeding Rake for Low Vines, — s.w.\st.\.vo, i, , iu R. stoziofic apcfiimniaii- di 

A^rumicoUura ^ FrutHcoliura, Adfi'ule, BolL-ii'u'.a Ko. 24, pp. i-.: H- i Fig, .Adrenlr 
April, 191s. 

The author has invented this tool so that woineii and children can 
weed low vines more easily in summer. 

Weeding rake for low vines. 



lyp<. with broad, fl;ittedh. with ro^nd nr square tu th. 


If, instead of using the hoe, an ordinary’ rake is used, many oi tlu- 
weeds are removed, but those with tap roots remain with the root intact 
so that they quickly grow again. To avoid this, tlie two end teeth of the 
rake have been modified by making them like a knife blade with au extern- 
al cutting edge. The dimensions are : —length of blade ij in. ; length 
of teeth 5 in. ; length of handle about 5 ft. so inclined to the blade that 
no stooping is required when using the rake. \Vhen a tap-rooted plant 
comes under the rake, the tool is lifted and the root struck with the blade. 
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()f the 2 types of rake shown on the figure by the letters A and B, the first 
has broad, flat teeth, and the second round or, better still, square teeth. 
One or the other is used according to the kind of soil. ' 

807 - Economic Advantages Resulting Irom the Use of Machinery in Harvesting 
Wheat, — Sco No, 812 of this Review. 

808 - A Hemp Harvester. — The Impli}nen{ and Machinery Vol. XLHI, No. 51O, 
p. lagi, I Ki>;. London, April i, 1918, 

This harvester is made by the International Harvester Corpora- 
tion, Chicago, U. S. A,, being devised \vith idea of enabling hemp to be grown 
on a large scale notably fot the manufacture of binder twine. In 1917, the 
Ridge I.and & Navigation Co., of Stockton, California, raised 4000 acres of 
hemp and handled the whole crop by machinery. 

'riiis hemp harvester is of necessity much larger and heavier than a 
jirain binder, for hemp may grow from 6 to 9 ft. high. Hemp of this height 
is most desirable and produces the l>est fibre. Because the bemp grows so 
high a wider platform lias to lie provided and the reel lias to be much higher 
and fitted with special fans. A heavy knife, wTth special guards, is also 
essential. 



Hemp harvester. 

Ill order thal the liemp may be spreadyon the ground so as to ret 
properly, and so that each swath may be niovedwut of the way of the horses 
and harvester on the next round, the lieliip is moved to the right and placed 
down at right angles to the machine. A circular carrier accomplishes this, 
as shown in the apiieiided illustration, the mechanism laying the hemp 
ill a nearly straight line, and at almost perfect right angles to the 
iiarvester. 
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The retting of hemp requires from 2 to 3 weeks to 2 or 3 months, de- 
pending on the humidity and the temperature. Three machines are re- 
quired to complete the cycle of harvesting hemp and produdiig the fibre. 
When the retting is complete the hemp binder picks up the hemp and ties it 
into bundles, which are shocked similarly to maize, with the difference that 
the shocks are made more open tg permit a free circulation of air. When the 
shocked hemp is ready, it is taken to the braker, from which it passes to 
the scutcher. 


809 - Review of Patents. 

Tillage machines and Implements. - Italy: 158480 Rotary motor- 
plough ; 159764 Rotary plough. 

United Kingdom: 113684 Agricultural skimmer plough ; 114028001' 
way motor plough, 

United States : 1258109 Rotary cultivator ; 1258286 Multiple disc plough 
for mechanical traction; 1258287. Disc cultivator attachment ; 1258681 
Plough ; 1258951 Ivister plough ; 1259174 Agricultural implement frame; 
12595 1 1 Power lift tractor lister ; 1259638 Traction plough ; 1260079 Cul- 
tivator ; 1260318 Harrow; 1260497 Disc harrow; 1260573 TandroUer ; 
X260738 Power pToi>ellcd agricultural machine; 1260752 Plough coulter. 

Drainage, and Irrigation. — Switzerland: 77759 Drainage pipe. 

United States : 1258240 Irrigation water elevating dedee ; 1258759- 
1259746 Ditch or drain forming dem'c ; 1259211 Irrigation apparatus; 
1259684 Drainage pipe. 

Manures and Manure Distributors. - France : 486840. Physio- 
logical manure composed of the plant's natural salts for directly and localh 
fertilizing any agricultural seed or plant. 

United Kingdom: 113571 Process and apparalns for producing a ni 
trogeuous manure from straw or other material coiitaiuiiig ferraentabU 
carbohydrates by fixatiotiof atmospheric nitrogen ; 113648 Process for prn- 
ducing calcium super3diosi)hatc. 

United States : Straw spreader; 1259456 Harvesting and 

reduction apparatus for sea kel]) ; I259,.j57 Kelp incinerator; I25973( 
Spreader ; 1260219 Fertilizer spreader ; 1260332 Combined cultivator am' 
l^rtilizer distributer ; 1260777 Apparatus for distributing fertilizers. 

Drills and Seeding Machinics. — Netherlands : 2378 Bulb ]dantri 

United States : 1259033 Seed planting ^^ttacl]ment for cultivators 
1260174 Ridging attachment for ])lanters ; 12G0808 Planter. 

Various Cultural Operations, -- France: 486641 Xew system o: 
cultivation. 

United States : 1258085-1259940 Cultivators ; 1258275 Portable machiiu 
for fastening vines to supports; 1258340 Cotton cliopper; 1258680 Whcelet 
cultivator ; 1260332 Combined cultivator and fertilizer distributer ; 126074^ 
Sugar cane cultivator. 

Control of Diseases and Pests of Plants. - France 486556 Regu 
gulator for dusting and similar machines, 
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Sivitzerland : 77763 Proa*ss for niamifacturiiig u product for dchtroying 

JK'StS. 

United Slates : 1258504 Insect catclier ; 1258^30 Quuck-grass destroyer. 

Reapers, Mowers and Onmu Harvesting AIachines. — france : 
4M)735 Improved motor-bijider. 

Italy: 159363 Lifter for harvesting lodged cereals. 

Switzerland : 77881 Fruit picker. 

United Kingdom : 114082 Flax ] ml ling mad line. 

United States: 1257972-1259767 Maixe hurve.sters ; 1258277 Ojiton 
ticker ; 1258671 Chain sickle mower ; 12594G5 Rea} ter ; 1259647 Shock 
inmler ; 1259803 Self cleaning rake; 1260031 Gang mower; 1260410 Butt 
adjuster for maize harvester; 1260906 Rake. 

Machines FOR Lifting Root Crops. — United Stales : r 258456-1 258<Si 8 
12(1(1715 Beet top}iiig madiines ; 1258819 Beet digging maeJiine; 1259178 
Beet harvester. 

tiiRKsHiNG AND Winnowing Macihnk.s. — United States: i25<''35.| 
v8i.parator; 1258858 Forced straw stacker for threshing machine, 1260014 
Band cutter and feeder for threshing machine; 1260227 Grain sejiaiator. 

JIachines and Implements for thk Preparation and Storage 
OF Grain, Fodder, etc. — France : 486822 Fodder loader, 

Italy: itioonG Improvement to machines for grinding cereals, oats, 
chestnuts, etc. 

Netherlands : 2371 Latex coagulating api>arat\is. 

Switzerland : 77880 Process and a])paratus for ventilaling haystacks. 

United Kingdom: 1 13700 Ajijiaratus for packing grains, etc. 

Unih^i States : 12 581 2 5 1259678 Peanut shellers. 1258142 Shock loader ; 
1258217 Seed ma'ze drier; 1258245 I\-p]HT ]>eeling machine ; 1258848- 
1259961 Baling ])ress(.s; 125895S Fruit sizing madiine ; 1259034 
.Attachment for gin-feeder ; 1259081 Variable si>eed drive mechanism for 
CDtton gin; 1259613 Fruit jiacking press;, 1259905 Fruit and melon 
^radt'T ; 1260059 loading madiine. 

F0RE.STRY. — France - 486895 Heatli giubl)ing machine fur anima^ 

1 1 action. 

Switzerland : 77761 Plant fur cutting and bundling twigs. 

'I'R A C TION AN D S T i: ER ING 0 F Ag R 1 CUE l U k.AI < M C ID N K R Y . - fninc C 
|8('65i Motor-windlass car; 486707 TamUm tractor. 

Italy: 356674 Hriving wheel fur tractor and moturplungh. 

United Kini:dom : 113407-114100 Power ciiltivaticn uf land {haulage 
by cables). 

U nifed States : 125797O Power attachment for automobiles ; I257q()9 
Farm and road tractor conversion attachnunt ; 1258221-1258362- 

125851 2-1 2 58973-1 26o 25() Tractors ; 1258288 Chain track drive ami 
''up])oTt for tractor; 1258329 Truck fur c^niveiting an autocar into a 
tractor; 1258489 Tractor gearing; 3258501 Tractor wheel rim; 125S502 
Agricultural tractor; 1258601-1258612-1258613 Track chains; i25S('k>2- 
I258()05 Endless trackbdt tractors ; 125S603 Tra.ction engine with a ]>air 
of endles.s tracks and one steering wheel ; I258(x)7 Wlieel for tTact<^Tlmck 
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mechanism ; 1258608 Track link construction ; 1258OH Support for chain 
track ; 1260402 3- horse draft equalizer. 

FeEdinCi and HotJSiNG OFhiVK^TOCK. — Italy : 159264 Liquid, couccn- 
t rated or solid animalized vegetable milk for rearing stock. 

United Kin'gdom : 113988-114x15 Horseshoes. 

United States: 1259071 Hay distributer ; 1259084 Calf feeder; 1259112 
Hog trough ; 1260339 1 ^ 4 ' catcher for stables and barns. 

Poultry Farming. — Uniied-Siates - 1258037-1259726 Incubators; 
1258069 Mechanism for feeding device. 

Fishing. — United States ; 1258213 Fish hook. 

Industries Depending on Plant Products. - Italy : 159569 Boll- 
ing machine drive. 

Netherkmds : 2427 Iin])rovcmont to sugar cane crus hers. 

Smlzerland : 77926 Hand mill with two sup?riniposctl id ales for trcaliug 
fruit stones. 

U nited Kingdom : 113486 Bakers’ yeast ; 1 1 3530. Apparatus for ext rail 
ing oils from seeds, etc., by solvents ; 113558 Conveyor for mechanicnl bread 
making ; T13628 Rotary tiltering drum for pressing yeast ; 1 1 3907 Protessftu 
reduction of grain in view of increadng the > ield of flour from wheat and 
other cereals; 1T4024 Apparatus for depciicarping ])alm nuts, olives, etc. 

United SlUes ; 1258571 Apparatus for decorticating, washing and dry 
ing sisal and other fibrous materials; 1258866 ^lachine for wi.rking dough 
or other plastic substances ; 1258981 Fruit juice extractor ; 1259213 Fruit 
slicing machine; 1259483 Milk substitute composed of edible oil, flour, 
glucose, salt and water ; 1 259774 ■A])paratus for drying tomatoe.s and fruit ; 
1260053 I^xuit press; 1260399 vegetable slicing machine. 

Indx^stries depending on animal products. - Italy : i5<j8j9, pro- 
cess and apparatus for the rapid tanning of skins. 

Dairying. - United States : 1258036 jiilkean ; 1258095 Clmrii-dashcr : 
1258902 Milk sterilizer ; 1258996 Method of making comitositifui butter : 
1258997 .Artifinal butter composed of cream and condensed skimnud milk : 
125C)047 Ventilating cream can cover; 1259323 Combined stool and milk 
pail ; 1260127 Milk pasteurizer. 

Farm Buildings and Equipment. -- Judy : 159790 Bottom draine<l 
Marianecci sffo for storing sugar beet pul]). 

United States : 1259021 Grain elevator structure * i25(>f>^o Farm '^ate • 
1259080 Portable shelter. 

Various. — United States : 1258048 Orchard-ladder on truck; 125.S19S 
Adjustable horse collar; 1259055 Horse collar; 1259239 Orchanl ladder; 
1259669 Soil testing machine. 


810 - Movable Pig-Houses,-- 1 , Kdw.xrd, j. m, ati.i D.wmso.v ii ,..vtnuu.i from 1 r- 

culHma Experiment SMvm, loK-a Stale CMU-c of A .ricaliure and the Mechanical Art^ f{„E 

fioardof 

,p, b\.s. 4 -. T.bU>s,C.Iunihm.Miss.mri. 

May 1916 - II, Mac Ve,lv, ] . D, an.l IIcttom, R. n,.in (/. .S, /), ,v, 0/ Actneutture, 0 (fiu 
O' the Secretary, Cirtahr No, 102. pp. « . 6 Figs. Waslmii,ton, K.lin.nrv, 

I. - - Movable pig-house.s of suitable coustruetion are of great use if 
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they are adapted to lyeal conditions. The model pig-houses described, in 
the bulletin under consideration were tested at the Iowa agricultural ex- 
ixrinicnt station, These pig-houses are practical and based on long study 
(>{ pig-rearing in the United vStates. 

After describing the requirements for the site and the ctjiistruetion 
pig-houses, the authors give the advantages and disadvantages of pig- 
liouses consisting of single, isolated and ixntable sties as compared with 
central permanent piggeries containing many siies with or without movable 
partitions. Among the advantages claimed for single-sty pig-hoases each 
containing a so^ and her litter, are : — 

1) the ease with which the house may be taken down and iiixived 
alxuit to suit the iieedsipf the farm ; 

2) tire rapid isolation either for sows about to farrenv, for protecting 
itir young, or for the growtli of young pigs, and for selection ; 

3) imj>roved sanitary conditions , botlr for the prevention of disease 
.111(1 rotation of pasture ; 

4) simplicity of construction. 

These pig>houses are more practical and chea[)er for beginners or breed- 
ers on a small scale, and they are more suitable to farming conditions, 
being portable. A limited number of the houses can be warmed with oil- 
lamps, and the risk of lire is less. The single-sty, portable pig-house com- 
bines perfectly with permanent piggeries by acting, when required, as a 
siqrplement to the latter, Amongst the disadvantages, it should be noted 
tliat : — 

mott' lal.xuir and time is required for tending the herd as the houses 
.ii'c scattered about ; they do not last as long ; it is difficult to heat many 
houses at the same time ; the lighting and ventilation are imperfect ; the 
niainire is often not removed on account of the distance bttwceii the sties ; 
Ihe care, feeding and watering are more difficiilt, 

A larger number of tyjx's of i^irtable pig-liouse iiave been constructed 
hy the live-stock and farm engineering departments. 3 Liny of them only 
(lilTer as regards the placing of the doors and the provision of hinged walls 
M serve as shelter, ventilators and windows. 

Tile authors dcscrilx? the various t}qx^s, giving plans and estimates for 
llic 6 chief single pig-lionses tested. 

Among these the Iowa Oal>le Roof House was used successfully 
by the Iowa agricultural experiment Station. As is shown in fig. I, it is 
"f simple construction ; its vertical walls can be lifted up, thus giving a 
'greater area for shelter ; one of the sides, of the roof, whicli should face ei- 
ther to the east or south, has two flaps which open or close like a door, so 
is to uncover or cover twe gla2ed windows. Tiic entrance can be cither in 
front or at the side. The frame and walls are of wood ; there is a floor of 
- ill. planks, but this can Ix' oinilted if the site is .sufficiently dn'. 

The construction of the house is sliown in a design, the various dimen- 
sions Ixnng given. It is about ()ft. long. 7ft. wide and 4ft. 6 in. high to the 
ridge. In Iowa the w(^(^ and lalxnir rcqtiired cost $ S.Q4. 

Figure 2 shows the " A ” pig-h<)us(.c so-called from its rcs^miblauce to 

[S'«j 



88i 


FARM BUILDINGS 


that letter. The sides have a liinged division that ean be lifted up to give 
shade in summer. In another " A ” type of pig-lunise one of the sides has 
a leaf that ean .serve as a d<X)r. 



Fig. I. - - Iowa gab!c roof Iidusl- (spring aiul autumn). 



I'ig. n. ■ " A ” house with latcra”; (Kips t^uniuur). 

the “ A " pig-house is of simple ennstiuclion ;yid ean l>e erected very 
quickly. It is highly favoured by a large number of breeds. It is made in 
varying sizes, the one illn.strated bdng qft. lo ig, 7ft. wide at 1 lie base and 
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6ft. 6 iu. high to the ridge. The doors may be placed so as besi; to suit 
local conditions. On the side opposite to the door is a ventilator, which 
may be opened or closed according to the weather. This type is made of 
wood and costs about the same ( $ 8.94) as. the Iowa gable roof house. The 
ever -in creasing cost of wood has led to the construction of tyi)e “ A ” pig- 
houses in metal. The experience obtained under Iowa conditions show 
that the metal houses are warmer at noon and colder at night than tin- 
wooden houses. 

II. — Portable pig-houses wliich can be taken to pieces are of great 
use especially in regions liaving mild winters and serve to shelter the pigs 
against both the summer sun and winter damp and storms. These single 
pig-houses can be moved from one pasture to another when the pigs are 
changed to fresh pasture. 

These shelter-houses form an important factor in the development of 
pig breeding, for they are suitable for housing the spring litters and are 
che.aper than larger buildings. The circular contains instructions, figures 
and plans for building 2 ordinary of jx^rtable, single pig-jiouse. The 
type " A ", is about 8 ft. wide at the base and Oft. long ajid the lateral 
flaps that forms the gables are 8 ft, long. 

The type " A " is very suitable for fattening spring pigs, or for housing 
a sow and her litter in wanner climates. In cold regions where it snows 
and there is much wind, the house should l>e made as warm as possible by 
covering it with tarred pa^x^r. This is especially necessary in the north 
if the house is to lie used for farrowing. The interior htat may be conserved 
by covering the house witli .straw, leaves, etc. In hard weather, a 
couple of lamps could be lit and hung from the roof of the house. 

KVKM, KOiXO.MlCS. 

II ~ Important Factors in the Operation of Irrigated Farms in Utah, U> S. A.- 

11r03.s.\rd, E. B,,m thi; Utah AiricHllnruJ CuiU:c Exp,ritninf Sfation Xo. 

pp. 4 S, ji-) Tablrs, i 6 I^opan, SL'ptt iiOx'r, 19 ! 

In order to promote the maximum economic agricultural production 
of existing farms and the agricultural development of many thousands of 
acres of new land, the Utah Agricultural College, in collaboration with the 
TI. S. Dept, of Agriculturp, has carried out an inquiry to determine, according 
to the experience cf practical fanners, the most profitable systems of farm 
juanagement on irrigated Utah fames and which can be applied by those 
ivishing to obtain farms in Utah, and also to furnish bankers, officers of 
loan associations, and other capitalists who loan mone\’ on irrigated farms 
in Utah useful information regarding the average value of such securities. 
The inquiry is based on records from 309 irrigated Utah farms for 1914, 
The records were taken in 7 typical general farming areas in 7 typical coun- 
ties of Utah. The climate, crop, and livestock conditions in Utah in 1914 
were about normal. 

The following facts were brought out by this investigation i — 

1. — Farm Capital. — i) A greater percentage of the capital is di- 
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rectly productive on farms with large capital than on farms with small 
capital. 

2) There is less waste land in proportion to the total farm area on 
the farms with large capital. 

3) A large farm capital is usually accompanied by a greater number 
of acres and crop acres. The proportionate area cropped is about constant . 

4) On the average, crop yields are a trifle better on farms which have 
a large capital. This seems tme, however, only when farm capital is less 
than I 20 000. 

5) A large farm capital is usually accompanied by large numbers of 
productive animal units. 

6) The farms with large capital are usually the most intensely stocked. 

7) A large farm capital is usually accompanied by a comparatively 
liigli value per acre of land and buildings. 

8) A large farm capital is on the average accompanied by a decrease 
in the value of machinery per crop acre, and by an increase in the number 
of crop acres per $ 100 worth of machinery. 

9) Horse labour is more efficient on the farms with large capital. 

10) When the same farm crops are raised man labour on crops is 
more efficient on farms with large capital than on farms with small capital. 

11) When approximately the same kind of livestock is kept, man la- 
bour with livestock is more efficient on farms with large capital than on 
farms with small capital. 

12) Farms with large caj)ilal have more ea])ita] ]jer man than farms 
wirh small capital. 

13) As a result of the foregoing ocoiioinies, farms with large capital 
arc more profitable than farnis with small capital, as shown by the increase 
in the faruieis' labour income. 

14) The total net income from tlie average of 309 irrigated Utah farms 
was about as follows, in 1914 


5 % interest on average capital of fin 885 . ... $ 594 

Average farmer's labour income § 541 

Value of farm products consumed by average farm 

family $ 600 

TT.625 % of $ 7482, increase in value of average 
irrigated farm land on 309 irrigated Utah farms, 

19^4 $ 870 

Total net income S 2 605 


15) Labour income is less in proportion to farm capital on farms 
with large capital than on farms with small capital. 

16) Labour income increases in the same ratio as farm capital until 
farm capital reaches % 20 000 or over. Beyond this, as capital increases 
I %, labour income increases only about 0.33 %. 

II. — Siztl OF FARM — i) There are more acres of crops, on the average 
on the large farms than on the small farms. But, the proportionate area 
cropped is less on the large farms than on the small farms. 
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2) A larger percentage of the farm capital is employed in directly 
productive enterprises on the large farms than on the small ones. 

3 ) The shelter cost per unit of livestock in lower on the large farms 
than on the small farms. 

4) Each $ 100 wortii of machinery is more efficient on the large farms 
ill that it cultivates more acres of the same kind of crops and consequently 
lessens the value of machinery per crop acre. 

5) Horse labour with crops and livestock is more efficient on the 
large farms. 

6) Man labour with crops and livestock is more efficient on the large 

farms. 

7) As a result of the foregoing economies on the large farms, they are 
more profitable as shown by the greater size of the farmer’s labour income. 
This is $ 336 for farms of from 10-39 

increases till it attains § 991 for farms of from 300-500 acres 

8) The farmer’s labour income is less in proportion to the total farm 
ca]>ital on the large farms than on the small fanns. 

9) Over half of the labour income from the average irrigated Utah farm 
is increase in inventory of farm capital. The most important increases in 

* the fanu inventories are in livestock and feed. This seems to iudicate 
that Utah farmers realise the advantage of increasing the number of live- 
stock on their farms. 

III. — Other iiiport.\nt factors. — i) On an average the farms with 
the highest crop yields per acre are the most profitable. 

2) When average crop yields aie maintained, the size of tlie irrigated 
Utah farm influences the labour income of the farmer more than increased 
crop fields per acre. 

3) The number of livestock and the net livestock receipts per produc- 
tive animal unit affect directly the farmerk labour income — as either in- 
creases the farmer’s labour income increases. Both are important factors 
in the <1 per at ion of irrigated Utah farms. 

S12 ~ Cost of Harvesting Wheat by Diflerent Methods in the United States. — 

Ycrkf.S, a. r.jintJCinjRCir, E.M. in C. S. <’/ A'^rtc. BuJIam A’ij. da; iOftkt of 
I'urni Maiuigtrincnl), pji, D. C, , I'cbniiiry 13, kuS, 

By far the largest percentage of t he u heat of the United States is to-day 
harvested with the binder, the use of this machine being almost universal, 
’rile only wheat-growing sections wlieie the binder is not used on the greater 
])art of the crop are in the vStates of Washington, Oregon, and California 
and parts of Idaho ; Utah, Wyoming and ^Ionian a, where much of the wheat 
is cut aiul thrashed with combined harvesters although even where llies^- 
"Utllts aie cominoi'ly used binders also are emplo\\d to some extent. 

The cost of harvesting may be somewliat greater wliere the hinder is 
used than where tile work is done with headers or combined harvesters. 
The binder, liowever, has a distinct advantage over these inacliines in that 
the work of Imrvesting may lx; begun from one to two weeks earlier witli 
the binder than with either the Iieader or combine, since wheat can be 
cut with a binder while in the early dough stage and placed in shoqks to 
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complete ripening, thus requiring fewer horses and men to harvest a given 
acreage. iThe cost of harvesting wheat with a binder varies considerably 
being influenced by several factors, i. c., size of the outfit used, yield per acre, 
especially of the straw, the character of the soil, whether soft or firm, rough 
or smooth and the topography of the farm, whether level or hilly ; the working 
ability of the horses used and the condition of the working parts of the 
niacliine. The figures given in Table I approximate the average conditions 
as far as possible, assuming mandahour to be worth $2 per day and horse- 
labour S 1.20 per day. 

Table 1 . — acres cut by 6,7 and 8 foot binden in a 10 hour day 

{2^$ Reports] and labour mt of cnttin^ one acre of wheat with binders 
vj different sizes. 

Acres cut Cost per acre 


W-idth of cut and number of horses 

per 

per 

per 

foot of 

total 

man 

horse 


binder 

horse 

cutter 

bar 

I 


% 

6 foot, 3 horses .... 

. - 10.90 

3.63 

I.S2 

0.51 

o.id 

0.33 

6 foot, 4 horses 

. . 12.10 

3-03 

2.02 

0.57 

0.17 

0.40 

7 foot, 3 horses . 

, . 12.50 

'f.I? 

1.79 

0.45 

0.16 

0.29 

7 foot, 4 horse.s 

15.10 

378 

2.16 

0.45 

0.13 

0.32 

8 foot, 4 horses 

. . 17.00 

4-25 

2.13 ; 

0,40 

0,12 

0.28 


Interest and Depreciation. — The cost for interest and depreciation on 
binders, based on tabulation of 235 Reports, was § 0.24, 0.16 and 0.125 
acre annually, for the 6,7 and 8 foot binders respectively with a life of the 
hinders of 15, ii and 10 years m:d 750, 1100 and 1500 acres respectively. 

The acres cut armiially by a binder do not seem to have a very direct 
influence upon its life except w'here the acreage is extremely large. There 
is a certain deterioration due to age which appears to limit the length of life 
in years w^hether the binder does a fair amount of work each season or not, 

Repairs. — Many farmers have reported the use of a binder for several 
ye^rs without a cent being spent for repairs, whereas in other cases repairs 
have ranged from S lo to $ 15 annually. As a rule the most expensive 
item of repairs is the canvas. If properly protected when idle, a binder 
canvas should cut from 400 to 800 acres. It is believed that 20 per cent, 
of the first cost for six-foot binders, 25 per cent, for seven -foot and 30 per 
cent, for eight-foot maclnnes will approximate the average repairs required 
for these outfits. 

The cost for shelter has been omitted because this item varies sogreatly 
and in many cases is insignificant, since a great many binders, particularly 
in the West, have no shelter whatever except for the canvasses and sickles, 
which usuall}'' are taken c»fi and stored in a dry place during the winter. 

Auxiliary Binder En^^incs. — The use of binder engines furnishing 
power to operate the mechanism, which is ordinarily driven by power from 
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the horses through the uiediuui of the bull wheel, has increased considerably 
during the last two or three seasons particularly in certain sections where 
wet ground has made the operation of the binder difficult. These engines 
cost about $ 150 but their use is not confined to the binder alone, being 
utilized for belt power. Under these conditions their estimated a\ erage 
life is about 9 years. In some instances the engines are used practically 
i Very day of the year for pumpir;g water, except while on the bin<lcr. 

The owners of these outfits rt'port that from 2 to 5 gallons of gasoline 
are required to operate the engine |x*r da3^ while about i pint of lubricating 
oil [)er day apj^cars to be a fair average. With gasoline at 20 cents xyr gal- 
lon and lubricating oil at cents this would make the daily ojk rating 
expense about 85 cents. Reports from larniers indicate that an increase 
of from 4 to 5 acres per day may be exi>ected in the area covered with the 
birder under unfavouralde conditioiis previously mentioned. The repairs 
Oil the outfits averaged | 3 annually. 

Shocking. — The practice of shocking w lieat alter l>eiiig cut with a 
biiider is aljnost universal. The average acres shocked per day per man 
and costqx-r acre and [rcr Imshel in relation to yield acre are shown in 
Table H. 

Tabm-': 11 , — dcn’.v sJiockcd pey day pi'r man and co^t per acre a-nd per bitshel 
in relation io yield per aerc [Based on iahony at%'2 per day, 264 Reports). 


Yield p«r itcre * 

Average yield 
per acre 

Acres sliccked 
per day nian 

Cost Cost 

per acre \>tr bushel 

r'-.-Jer 20 bushel ? . , 

*5 

12 tb 

$ 0.16 

S 0,01 

'o bushels . 

20 

12 

0,16 ' 

li 0,008 

21 to to 30 bushela . . . 

20.2 

8 3 /, 

0.23 

o.cx>9 

31 bu'^hcls and ovtT. . , , . 


7 V: 

0.26 ' 

0 

0 

0 

Compunsun oj Costs 

— Old mclhodi' 

; btY.sfis new. 

— It iti 

; very interesting 


to compare tlie costs of cutting wheat as it is usually done to-day, with the 
methods in use 75 years ago, according to the Transactions r-f the Ncip York 
State Agricultural SonV^y (Vol. 10, 1850). Based on lalmur ;it Si jxr day, the 
cost per acre by the hand method, with an average v'ield of ib bushels per 
acre, would liave been approxiunitely $ r.ht) 75 years ago as agaii;st $ 1.23 
with the binder. But to-day two lueii (oi e shocking) with three or four 
liorst's will cut. bind and shock about eight times as much wheat as two men 
V iittiiig with a cradle and binding l;y hand. Taking wlieal prices and labour 
I'litvs into cou>iiWratloii, the cost of harvesting in recent years lias repre- 
eidt'd al 'out one ehTeuth of the selling priev of the ciop, whereas in 1850, 
when hand methods were used, tlie cost of harvesting represented less than 
one thirtieth of the selling price. 

Slacking. — Six acres per day for two meii and one team ap’iears to be 
a fair day’s work in stacking wheat under most eastern conditions, whereas 
in the western seetiems, where the more eflicient methods are employed, 
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8 acres i>ir day for two men and two horses and lo acres \y^r day for two men 
and four horses would api)eaT to be a fair average. Based on these figures 
the cost of stacking per acre for man atid horse-labour would be ns shown 
in Table III. 

Table III, - Labour cost per acre and per bushel of stacking 'd'kcat 
with man-labour at $ 2 and horsc-laboHr <it $ i/20 per day of 10 hours. 



Acvfs 

Labour cost ikt acre Cost 

Operatic.n — No. of liorsc-:! 

cuvcied 



ivct busliel 
(16 busboi 


per itay 

Man 

Horse 

Total yield) 

r mail pitching and i kiading 
(I waeon) 2. . - 

6 

$ 0.66 */2 

$0.40 

§1.06 Va S 0.O6 V2 

2 men pitching [1 ivagon) 2 . . 

6 

0.50 

O.30 

0.80 0.05 

2 men pitching {2 wagons) 4. . 

10 

0.40 

0.48 

0.88 0.03 di 


Table IV. — Cost of Juirvesiiie^ an acre of wheat with headers of varhus sizes 
and different size creies, wjfh man-labour at $ 2 and horsedahonr at 
§ 1.20 per dav of 10 hours. 


Daily ct)St of operating; the outfit Cost pir l-usliel 

Cost 

Size of header and orew lutcscst,. Base 4 UasM 

T t-il Horse depreciation peracie on ii on 3M 

^ " labour labour and repairs bushel bushel 

^ on headers yieid yield 


iz-toot, with 5 men and lo 

hoTSes(i) .$ 25..{0 § lo.oo $ 12.00 (2} 8 3..io$ 1.06$ 0.07 — 

,12-foot, with 6 men aud 14 

horses (3) y, 32.20 ]> 12.no 16. 80 (2) » 3.40 d 1,34 — '^0.045 

14-foot, with 6 iiion and 12 

horses (i) n 29.73 n 12.00 j) 14.40 (;) » 3.55 » 1.06 » 0.07 — 

14 foot, with 8 men and ib 

horses (6) n 38.55 n 16.00 n 19.20 {3) » 3.35 a I.3S — 1)0.046 


fi) Crew made up us follows : i driver and 6 horses with header ; two header wagons with 
.: drivers and 4 horses; i iiuin loading wagon ruxl i iiuui on stack. 

(2) Biiscd on annual duty of 300 acres and 24 acres day. 

{3) Crew made up as follows ; i driver and 8 liorsi. s with heiuler; 3 wagimswith 3 driver* 
and (> horses; t loader and i man on stuck, 

(4) Crew ma<le U]) as follows : i driver ami 6 horses on Ueudev ; 3 wagons with 3 driwts 
and C horses; 1 loader aud i man on stack. 

(3) Based on annual duty of 450 acres and 28 acres per vUiV. 

((j) Crew made up as follows: i cliiver and 8 horses on hoadcr ; 1 wagons with \ drivers 
and 8 horses ; i loader and 2 men at stack. 


The co.st of stacking is little if any greater than the cost of hauling from 
shock to the separator when thrashing. Ihu-ing the grain in stocks c'x- 
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pedites thrashing boniewhilt and at the same time reduces tlie number of 
men and horses required. 

Headers. - Thousands of acres of wheat are liarvested annually by 
means of the header in the Pacidc Coast States and in the Middle We‘^t The 
sizes of headers most commonly used are 12 and 14 feet. A six-horse team 
is found most oommonly on the twelve-foot maehijje, although eight horses 
are sometimes employed where the graiii is particularly heavy or where the 
land IS ifi such condition as to make a very heavy draft. On’ the fonrteen- 
foot maelune eight horses are used most frequently. The approximate 
cost of harvesting an acre of wheat with twelve and fourteen-foot headers, 
with two comnion-size crews each is given in Table IV. 

Table TV shows that there is generally a saving in Iiarvesting with a 
header when the cost of shocking and stacking, or hauling to the .separator 
is considered. ‘ ^ 

Comhms. — By far the cheapest m.ethod of harvesting and tlireshing 
wheat practisc'd in this country at present is by meaas of the combined har- 
vester, a machine that cuts the heads from the wheat and thrashes them at 
the same operation. 

rile use of this outfit has been limited to certain sections wlv-re the 
gram ripens on the stalk, 

“ Comiiine.s as they are eonmioiily called iii the sections where they 
are ii>ed, vary considerably iii size ami weiglit according to the typ^ a^d 
make. TIk- amount of \^o^k dnnt pm day with the riitnrf)!'! siat-d oi.tfiu 
IS shown in Table V. 


i.vin.h ■- Aires cal iind (hees/ied by diffey:-:! ^i:':d it,nH6//!L'S 

ra a in /n.ar dnv c. h,,yy,. 


Widlh of coml,i'..y:: l;o::fS v.Scd 


Acres per lo-ii.-nir (Li 


liilSiKis 
Uiji.-hed 
pet diy 

Cer per foot ■ bushel 

-f cut ‘ vRri: 


CflMl 


tp 
i , 


. S ii .-.ses 

, :: h 
2 lv):>e> 
It -r-os 
, 3 It ‘VSt s 
. .r‘ li< >r:'ei; 
36 h Its Os 


0 ()(.' 
0,S(' 
O.qn 

1 03 
I.I3 
ui: 


1. 11 

i.o6 

i .,5 7 

i.Oq 


>■75 


;OS 

-'IS 
•S iO 
qio 
1020 
i:()0 


5 

5 “r 0 
5 ''>r 6 


1 here IS considerable invgnlai ity i a the number of ;icr("; cut per d.n- by 
ihedilferont sized outfits, due pmhablv to the small rumbe-r averaged 
Jc niostofthc groups. 

nepreciation, interest on investment, rr]Miis. e.nd ojeaating exivnses 
of these .unfits are slinwn in Table VI and VII, 
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Average aanual overhead expen^ 
on combines 


Total per 


Tabi e VI - Overhead expenses per year, per day, per acre and. per bushel ; 
average cost and estimated life of and acres cut annually by different sized 
combtnes (65 reports ) . 

Average 
acres 
cut 


235 

269 

519 

494 

85S 

1000 

1330 

2000 


*3 ; 



Interest 




Bushel 

coa 

^ 8 

1 ’ 

Total 

Depre- 

riation 

on 

investment 
at 6 % 

Repairs 

Day 

Acre 

(30 

bushel 

yield) 


In years 

f«€t 

__ 

% 

y 

$ 

» 

1 

% 




172.49 

106,49 

3 S .00 

33-00 

9.10 

0.734 : 

p 

0 

1 100 

10.33 

g 

184.04 i 

112,04 

36.00 

36.00 

9.30 

0.684 ’ 

0.0228 

1200 

10.71 

12 

233.36 ; 

115,41 

50*55 

67.40 

8-95 

0.450 

0.0150 

1685 

14.60 

14 

233*31 

114-59 

50.88 

67.84 

9.73 

0.472 

0.0157 

1696 

14.80 

16 

209.05 

87.95 

51.90 

69.20 

6.58 

0.244 

0.0081 

1730 

; 19.67 

18 

269.37 

127.06 

60.99 

Si. 32 

8.35 

0.269 

0.0090 

2033 

16.00 

20 

310.05 

146.25 

^0.20 

93-60 

7.93 

0.233 

0.0078 

2340 

16.00 

24 

425.00 

250.00 

75.00 

100.00 

8.92 

0.213 

0.007T 

2500 

10.00 


Table VII. ^ Labour costs per day, per acre and per bushel for different sized 
combines and crews, man-ldbour being considered as worth $2 and horse- 
labour S 1.20 per day of 10 hours (65 reports). 


■■■ 

LaTx>ur 

cost per day 

Talxuir cost per acre 

Total man and 

Width of cut and crews most 







horse labour 

commonly used ■with each outfit 

Total 

Man 

labour 

Horse 

labour 

Total 

Man Horse 
labour laloiir 

cost per buahel 

7 feet ; men, S horses. 

$ 13.60 

4.00 

9,00 

1,10 

0.32 

0.78 

0.0365 

9 feet ; 2 Tnen, 10 horses, . 

16.00 

4.00 

12.00 

1. 18 

0,30 

0.8S 

0.0392 

12 feet ; 4 men, 22 horses. ■ 

34-40 

S.oo 

26.40 

1.73 

0.40 

1.33 

0,0576 

14 feet; 5 men, 24 horses. - 

' 38.80 

10.00 

28.80 

r,88 

0,48 

1.40 

0.0628 

16 feet ; 3 men, 28 horses. . 

43.60 

10.00 

33.60 

1.6 1 

0.37 

1.24 

0,0538 

18 feet ; 3 men, 30 horses. 

46.00 

lO.OO 

36.00 

1.48 

0.32 

1. 16 

0.0495 

20 feet ; 5 men, 30 horses. ■ 

46.00 

10.00 

36.00 

1-35 

0.29 

1.06 

0.045 1 

24 feet ; 6 men, 36 horses. - 

55.20 

12.00 

43.20 

1.32 

0.29 

r.03 

0.0438 


From thuse fi^inres it up])t‘ais lliat the total cost of cutting and 
threshing a bushel of grain with a combine varies from about 5.1 cents per 
bushel for the large outfits to a fraction under 8 cents for the 14-foot size. 
Six cents per bushel is probably a fair general average cost representing 
one-third and one-fourthof the cost in sections where the wheat is cut and 
thrashed at two separate operations with a consequent increase in man and 
horse-labour. At present most combines are still drawn by horses, although 
auxiliary gasoline engines are frequently used to operate the mechanism, the 
horses merely moving the outfit. Modern combines are exj^ressly designed 
and built for the complete operation of cutting and thrashing the grain 
and gasoline engines either in form of tractors or mountetl on the combines 
themselves as single units. 

[8n: . 
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813 - A Farm Accounting and Statistics Bureau for British Columbia, Canada. ~ 

Tweddlk, a. H. (Stiiiitici iu),in The A'^riaUturai Journal 0 / the Department of A<;ricultufe 
of Vitlorio, B. C., Vul, 2 , -No. lu, pp. I'j;. Vittorb, 15. C., OetL-mbtr, vji/, 

TheDepartmentof Agriculture of British Columbia, following the ex- 
ample of the Ontario Agricultural College at Guelph, has instituted a Farm 
Accounting Statistics Bureau for the study of Farm Management, in consi- 
deration of the beneficial results si mil arw'ork has been obtaining in the Unit- 
ed States', which proved to be useful not only to farmers themselves but to 
Ugislators and colleges as well. It is not intended, nor is it fX)ssible at this 
time, to include all the farmers in the Province, but a limited number will 
be asked to cooperate with the Department of Agriculture. The necessary 
diaries and forms will be delivered free of charge to those farmers expressing 
a willing iKS.s to coo])erate. In these diaries the farmers will be required to 
record daily operations and transactions along the lines sbow'n in. accom- 
panying forms, which, in brief, relate to erop }ielc!s and sales, feed and sup- 
plies, f.rtilizers, live-stock sales and ]mrcliases, by-])roducts sales and re- 
ceipts, expenses of various kinds, capital investment and depreciation, etc. 
The forms will be distributed merely for the ])urpose f)f a guide to the 
{armers in making entries in the diaries?. 

The work does not require the knowledge of boi^k-keeping, the farmers 
being asked to give tlie sim])le facts in the diaries. At the end of tlie twelve 
months these diaries will be collected by the Department of Agricidture 
where tlu^ data wall be compiled. 

Sitcli work need nut interfere with regular daily duties r.n tile farm, aad 
on the other hand will ^uovule ))Tofitable employment for the im-mbers of 
the families lor the entire year. All <iiaries and records will be numbered 
and so dealt with tlirougdiout that during compilation no names will 
be disclosed to the public, <ir any member of tlu^ OoveninieTil exce))t the 
otUcial in ciiaige of the work. Xot umler any circumstances will the in- 
formation received by the Department <-1 Agriculture be allowed to be used 
for any ])ur]X)Se relating to taxation in ain' form. 

Inuuediateh' the inlorniatiou has laaui compiled the diaries will be re- 
turned to the farmers, along w*ith a eaqiy (.d the com]Mled statements. wdiicU 
mav be used for their future reference and guidance. 

AGRICUIyTURAD INDUSTRIES. 

S14 ' The Cream of Tartar in Plastered Vines. • bokmk.\ugkk. a : i. u..i>u n 1 wuhs ami 

tliv tluiliunl Oftida) ilcthoU h)r ]>uiiiatiiig the Crc.un (»f Tartar aivl thr Viw T.tvuric 
.Uul, in Li' nrttiKridi Vul. ]., Pt. ii-ic, yiH- 5;6-,v.u. Biblio- 

graphy uf 23 I’ublkations. M'xU'na, mi;, - U. On the Yu'lU in I'artnito of Wdnts 
I’lastcrod durins; Winter. Ibiii.. pp. (un ni,', ItiUliu.yiaphy o( 10 Bublicatiuv.s. 

I. - After liaving given an historical review of the question, quoting tile 
chief wm'k done ou the subject since Tasi’i rk, the author describes his own 
ex])erimeuls nil plustevul wints. lid has tonrd th;it the actual yield in 
cream of tartar dnrip.g the winter did imi agree with the yield calculated 
by deduetir.g the result obtained in the followii g sprirg (March, lo'i A from 
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the result of the estimation of the bitartrate obtained by the alcohol-ether 
method carried out in autumn (November, 191b). The actual yield found 

was higher than that calculated by difference. 

II.- Wines made from well ripened, white \'esuvius Catalanesca grapes 
ami plastered on presang gave a higher yield of cream of tartar (r.25 
I to, 2.10 times) than that given by control wines made at the .same time 
ivith similar grapes, but not plastered. For the rgi.t wines the results 
were : - natural, i.oo % ; plastered, 1.26 % ; another wine plastered more 
than the preidous one, 1.53 "0 : and for the 1916 wines : - natural, 0.77 /„ ; 
plastered, 1,63 %. 

815 The Balance of Some Constituents of the Sugar Beet During the Manufacture of 

Sugar. in C.mrta rcmiusJ.s dc i'AunUmu de, Scienu,, 

Vol.'CLXVi.No. 17, W- 6Q7-6()q. A])!;! .'O, ioi8. 

On account of the increased price of certain constituents of the sugar 
beet, especially potassium and tiitrogen, the author thought it might 
prove useful tO' studv these cor.stituents during the process of sugar-making. 
He gi\‘cs the results of liis investigations as the averages fif ruuuerous 
ana!y£e^ made diiriiig about i.y yc.iT.-, and draws fiom them the foll.jwiiiK 
coiielusious. 

— Xlic liitro^cn fTC>iu iiic pid]) iItkI Ltirboii tiled 

cake iua\ be recovered, but that whicli is given f h a> anunonia fluring the 
heating of the juice, svrup and cooked mass, which are alkaline, is lost in 
the condensation waters or the coiiden'et ; this leptesents about 17 ■,} of 
the total nitrogen . 

Al the uresent lime almost all the molasses from sugar factories are 
used for the manufacture of alcohol and brines {the lemainder is used for 
molasses feeds). The nitrogen they contain, represent ing about 30 of 
that of the beet, is lost during the burning of the reriduc. 

About 50 of the total nitrogen of the heel is, thetetore, hot. This 
los.s is erpiivalent to 2.2 lb. of nitrogen [icr metric ton of roots, or about 
£ 2,10 per acre. 

Potassium .\nu sodium. — ThcM- ejc contained almost entirely in 
the molasses and brine. Xeverthele'^s 'ome loss ‘icciiTs (luring the burning 
cf the residue. 

Phosphoric acid. - This reni.ain> chidly in the carbonated 
cake. 

It is seen that as the beet is converted into molasses, then into resi- 
due and brine, the rpiantity of nitrogen jjer i<;0 of ])otassinm tlecreases. 
For TOO parts of potassium, the beer c(»nt:*ins about 750! nitrogen ; inoh’s-cs 
32, distillation residue a little ;cr> tha.n 32. 

It was once ](ropo-cd to abs<nb the ammonia given oif by t I’e lu aled 
juices with 'Cilphuric acid : at the present ])rice of nitrogen ()d. -s com- 
pared to IT d. to IV. 1 yi,d. before llu' w;ir) tlii^ ])To]iosal would be more 
valuable. The lo^s of nitrogen during Die biiTning of Dio re-idue deserves 
attenti'in f^r the same rea^nv 


[8l4->^i.V 



St6 - Estimation of the Water Content of Products of the Sugar Industry by the Distil- 
lation Method.— T, VOS DiiR, Kauffman, M., and J^eistra, P. (Pr^icfstiilion 
voor de Java-Suiktrindustrie), in Archief voor ie Suikenndusfrie in Nederlundsch-Indii, 
No. 22, pp. 951-96: 6 T.ibks -f I Pig, So^rabaja, May, 1917. 

Apart from JossE’s vvell -known method for determining the water 
content, and consequently also tliat in dr) matter, in agricultural commer- 
cial products, there is another, less exact but more rapid, which has been 
applied in the analysis of matters dil^ering widely one from the other. This 
method consists in the dislillation of the matter tf) be a-mlysed in the pre- 
sence of a liquid insoluble ui water, sucli as benzene, toluene, xylene, amyl 
acetate, paraffin, etc. The steam, carried over with the otlier vapoutN is 
condensed in a eudiometer, thus allowing the water content of the product 
mmlysed to be determined immediately. Oogela applied this method to 
the analysis of pToduets of the sugar indii'^try in' 1915 [Cenfri^lhlaff fur die 
Zu kcrindni>(rie,]y. J28, 1915). 

The work on this subject is fir>t reviewed, incliidiiie; tli.i' of Hoff- 
man, the first to ajqdy the method ; Hray, who applied it to the analysis 
oi butter and other food'-tulTs, iming a.s insoluble liquid, acetate, valerian- 
ate or ani}'l butyra.te ; MarctssOX (fat. miueral oils, sorq* and re<ins) ; 
Thorner ^bui ter. iuargarine, meat . milk, vegetables, bread, flouri ; (}icafe 
and SciiWAr.'BK, .Mai ami Rin:i\BURC,i:R who tised paraffiit for hbions 
n I liter ami cheeses; 1 'abris, with es-eme of turpentine, for I'oiuy; 
GAl/rimK, with benzene, f<n' cheese, while of egu, etc.; MiCHKi.. who 
made a i io-e -tudy of the niethful ami found that t Ik- best results were 
nbtnined with :i mi.xturc of toluene ami xyiene as an insoluble liquid. 

The authors studied at the Kxpeduieut Station of Java the apjiica- 
lion of this method to the ]irodiicts of the sugar indu-try and t-o.-n.pared 
their results with tliiKe obtained by Jossu’.s method. They couclmlcd 
that : 

I) With 6tm:c’/a' distillation i- too >lnw, and necessitate> the use of 
too large a quantity of distilled Ihpud, which remain- eloudy ; this justices 
the opinion t^f MiCHm. who recomniended the \ise of an insoluble liquid 
lightiT tban water and with a liigher boiling poiiP. 

Ptiruffia Ean hadly be recommcuuied beca-i-v-it c.tu-e- ’e,..'niins 
. 111(1 tlu'ii >how- too high a water content. 

,;) 7b/aium’ gives gooii results, though it i> -till mcess.ivy to enllect 
exemsive ([uautitie^ of the distilled liquid. 

ji Xvicnc is the best liquid ; it allows an ea^^y ami r.qud di.mi'hiti'-n, 
ami relatively small quantities may be u-ed, Aecordiivg to the author, the 
ruixtiire of xylene and toluene advi-ed by MiCHKi. not .'.pprociably 
-^l])^■Tiol• to xylene used a'One. 

\'arious an.ilyse- of molasses made with the n-e of xylene gave roults 
a;greeiiig with tlio-^e of lUlier method- so long a> certain ]U'ec.iulions were 
taken and correction- made ; ■— il Readings troin the eiuliomoter a quarter 
at an hour ainl an hour after distillation ithe average value between the 
twn I'f idings always eo] I osponds be-t to that obtained by other methods) : 
2- eorreotion of errors cau.^ed bv tlto uvmi'Cim of the rmhomider. 
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The fiathoTs do not consider it advisable to adopt this method generally 
for the anah'sis of products of the sugar industry , but it gives practical results 
of sufficient exactitude to.be applied now and again, on account of itsra])* 
idity. in laboratories where nunierous determinations of water content 
have to be made. 

817 - Bacterial Dsteriaration of Bread in Rome.-- i‘KRurru u com.\nducci. j , 

UU della Reale Accaden^ia dei Liaui, 5th, S.ric.. Rendtconii, Classe Ji Scienze Fisuhe, 
Maicmaticheeyr^Uurali, Vol, XXVII, Pt. 7 , PP- U5f^-2 6i. Rome. Apnl 7, 

In the spring of 1917 a ropines? was observed in the bread of some baker- 
ies in Rome which was attributed by the authors to a form resembling Ba- 
cillus mesentericus imkatm Flugge. perhaps identical with Vogel' 
mesenimcum and differing slightly from FtlHKMANN’s Badennm payus. 
The chief condition under which this de terioration occurs is tlic chemical 
composition of the flour. The agent, at least in the case studied by the 
author, is infected yeast. To avoid the injury it is necessary to disinfect 
the vessels and the rooms in which infection has occurred, use controlled, 
well-prepared yeast, and keep the bread at a rather low teuiperature. 

With reference to another deterioratioTi of bread caused by Oospora va- 
riahhs and studied by one of them {i), the authors note that the organ- 
ism survives baking much more frequently than had been supposed, and 
that this must be borne in mind, not only to obtain good bread, but also to 
prevent the spread of organisms of infectious diseases. 

818 -The ^en Plums and Prunes. ■ Carlss, P.. U1 Comfyte!: reiulu^ des Seances de I'Acaaemie 
d'A-riciillure de FT<nice, Vol, IV, No, 13, pp. 4 -‘i -4 3 = - Laris, Ajxil lo, 1-08. 

The author (fellow of the Faculty of Medicine and Pharmacy of Bor- 
deaux) summarises a pamphlet published by him under the title of ” The 
Agcn Plum and Primes ”. In the preparation of tlie Ageu prune there are 
four chief points for the biologist to consider l) the destruction of the 
relative tartness of the ripe fruit ; 2) its desiccation; j) rli mi nation of moiilds; 
4) constant preservation of its normal wrater content. 

IS/. Phase. — The action is exclusively chemical or, more correctly, bio- 
logicd: The agent is an oxydase which, wlien helped by gentle Imat and a 
moisture-saturated environment, quickly destroys the tannic matter 
ferrous salts, etc., and changes the fruit juice into a very delicately 
flavoured and sweet juice. 

2 nd. Phase. — This i.s purely physical ;ind consists of the transformation 
of the juice into a true syrup by the elimination of its excessive water. To 
do this the temperature is gra<lually and regularly raised wdiile a drying 
air current is set in motion. The ])rocess must be stop])ed at the moment 
when the remaining sugar transforms this intracellular juice into an 
ordinary preserving agent, an auto-antiseptie, Tlir ])iune is ready when 
the natural inoislere is tliiis reduced to 30 %. 

'^rd. Phase. - Tiiese are various methods of (diminating m(»uld.s and 
the author discusses their scientific side. 

(11 .See a. Sept.. No, ‘t:. i}:J. 
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4/A. Phase, — Dryness must be avoided. When, to eliminate the dan- 
ger from moulds, the 30 % moisture content is by chance allowed to fall 
too low the sugar of the normal syrup crystallises on the surface. The 
fruit turns first grey, then white, like figs, and loses its plasticity, delicate 
flavour and 50 % of its commercial value. If the sterilised prune with its 
normal water content is placed where the water cannot evaporate, it will 
keep its qualities indefinitely. It is yet better to pass a well-adjusted sup- 
ply of hot steam into a store where evaporation is very slow ; by this means 
tlie moisture equilibrium is re-established and the prune assumes the black 
colour characteristic of its normal v^ater content. 

Producers, buyers and exporters should give greater attention to select- 
ing varieties instead of sacrificing all else for the weight of the fruit. Weight 
is far from being a definite proof of the excellent quality of certain plums 
with small, light yellow stones and greenish-yellow flesh of average volume. 
The smell of thes e varieties is so pervasive, yet so delicate, that wdien 
the fruit is eaten the smell spreads all around. 

81Q ~ The Pasteurization of Sour, Farm-skimmed Cream for Butte rmaklng. - hunziker, 

<). Iv, Sph^er, Mills, H, C, and Switzer, H. B., in Purdue Universtiy. AMculiural 

Hxl>i'rinti:nl Simiun, BuUetui X<i. ^<<8, Vol. XX, pp, /b, 54 Tables. lyiilaytlte. IikI., 

ScptcmbvT, 

The }>ur])osc of tlie experiments recorded in this bulletin was : — 

i) To determine the effect of pasteurization of sour, farm sejiarator 
cream on tlie flavour, keeping ipiality and market value <ff butter. 

.2) To study the effect of (iifferent processes of pasteurization on the 
bacterial count of cream and butter and on the flavour and keeping quality 
of butter, 

3) To study the effect of juisteurization on the chemical properties 
of fresli and stored buller. 

4. To determine the causes undertaking the changes of the flavour 
of raw and pasteurized cream butter in storage. 

The results are summarized as follows : — 

Fresh butter made from sour cream pasteurized at 145® F. and held for 
20 minutes, scored 2.9 points higher tlian fresh butter made from raw sour 
cream. Fresh butter made from s^nir cream pasteurized at 165° F. flash and 
at 185® F. flash resfiectively. sc< red practically the same as fresh butter 
made from raw sour cream. 

After 30 days cold storage, the butter made from sour cream pasteuriz- 
ed at I45‘> F. holding, and 1650 F. and 1850 F. flash process, scored 3.9 
points. 2.0 point.^ and 2.4 ])oints higher, respectively, than the butter made 
from raw sour cream. 

After 90 days storage, the pasteurized cream butter scored 4.5 points, 
2.9 points and 3.2 points, respectively, higher tlian butter made from raw 
cream. 

On the basis of a difference of tw’o cents between extras and firsts, and 
two cents betw'ecn firsts and seconds, and assuming that extras are worth 
30 cents, tlie holding process butter would sell at 1.6 cents. 1.7 cents, 1.7 
Cents and 2.0 cents higher when fresh and when 30,60 and 00 d.-^ys old.res- 

[SIS 81? ■ 
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pectivel3^ than the raw cream butter. On the same basis, butter from the 
flash process at 1850F. would sell at 0.2 cent , 0.9 cent, z.i cents and 1.3 
cents higher when fresh and when 30, 60 and 90 days old, "respectively, 
than raw cream butter. 

The holding process at 145^^ F. for 20 minutes proved, more effcient in 
its germ killing effect than either of the two flasli processes, averaging a 
germ killing efficiency of over 99.9 per cent. The flash process at iSs^F. 
showed a slightly lower germ killing efficiency than the holding process, and 
the i 65^F. flash process had a germ killing efficiency of not more than 90 
per cent. The minimuni temperature and time at which the ludding pro- 
cess insures maximum germ killing efficiency and keeping quality is I45<> 
F. for 20 minutes. Nothing is gained by longer exposure to r450F. fin 
fact, excessive ex]iosure is undesirable, because it tends to give the butter 
a mealy body. 

The butter made from cream pasteurized at 185'^ F, flash sliowcd the 
best keeping quality. This is ]nohably duo to its power, not only to destroy 
germs, but ahso to inhibit the action of enzymes. 

The 1850 F. flash process proved unsuitable for pasteurization of sour 
cream, causing the butter to have a distinctly oily flavor. This a])pear> to 
be due to the combined action of high heat and liigh .icid. In the ca-e of 
sweet orenm or sour cream in which the acid has been i.-rog-crly rodiicci by 
neutralization before pasteurization this caly flavor is much less prononiiceil. 

The germ killing efficiency of iiasteurizaticai in siimnu r is greater and 
the keeping quality of such butter is better than that of winter cream ;ind 
butter showing that winter cream contains more resistant and undesirable 
ferments than summer cream. 

The quality and sweetness of cream affect both raw and ]»asteiir)ze«l 
cream butter, but pasteurization is capable' of inoducing marked inqu-ove- 
ment in the quality of butter even from inferior cream. 

Ill order to rea]) the full benefit of pasteurization, cream and butter 
must be guarded against rc-contami nation after pasteurization. An iiucle.ui 
vat may reduce the efficiency of pasteurization 50 per cent. Pure air, sani- 
tary condition of sewers, freedom of the factory from flies, cleanliness of 
vats, pipes, conduits, coolers and churns, purity of starter and wash water,, 
and the sanitary condition of the packing cquipnienl are all essential 111 
safeguarding the benefit'^ of pasteurization. 

When cream is put in pro]>er condition for ];;Lsteuiizatioii. and f-ther 
conditions are as they sliould b,-, there is no danger of excc^-ive loss of tat 
in the buttermilk from ])asteurized cream. Pastenrizalion of mixed sweet 
and s(iur cream wiUioul giving the acid in the sour cream tinu- to act norm- 
alh on the curd in the sweet cream, jtasteiirization of excessively thin 
sour cream, the churning at too higli temiKuatures or not liolding the’eream 
long enough at the churning temperature, and the overcrowding of the ehurn, 
are bound to reduce the exhaustiveness of the churning and to cause lieavy 
loss of fat in the buttermilk. 

Pasteurization docs nf>t materially effect the chemical cunjiositiou of 
butter. It has a tenrhuicy. liowa-ver, tn lower dightlv tin- per cent moisture 
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ciud and acid in butter. During storage, the ix^r cent, lactose in butter de- 
creases and the acidity increases, These changes are greater in raw cream 
butter than in pasteurized cream butter. The increase in acidity is not 
proportionate to the decrease in lactose. The fat constants in butter in 
storage undergo but very slight changes. These changes are greater in 
raw cream butter than in pasteurized cream butter, but they are too far 
within the limits of experimental error to ])ermit of serious comparison. 
The fat constants in butter fat held at room temperature for ii months 
showed slightly greater changes, but even these changes w^ere in no way coin- 
monsnratc with the intense deterioration of the flavour of the fat. These 
results suggest the probability that some of the flavour defects in storage 
butter may be due, at least in jiart, to hydrolysis or oxidation of some of 
the fats and that very slight changes in the fat ermstants may create most 
intense depreciation in the flavour of butter fat and butter. 

All butter held in cold storage showed an increase of cleavage products 
uf the proteins as determined by proteins not precipitated by bromine, 
copper sulphate, pluisphotungstic and tannic acid. Tins increase in pro- 
tein decomposition was much more rapid after butter had been trans- 
ferred from cold storage to room tcng)eralure. The protein decomposition 
\vasgreate.st in the raw cream butter and least in the butter made from cream 
pasteurized at 185^1^. flash process, showing that this proex'ss proved most 
efficient in retarding ]m)tein hydrolysis, inobably due to its power to des- 
troy the activity of cn/xTues contained in eTcain. Protein hydrolysis in 
butter may be brought about by .^ucli agents as ferments, both inicio- 
oTganisius and enzymes, acids, salts and metals through catahtic action. 
Cream (,>f ])oor quality and old cream furnish favourable e<uiditions for 
rapid protein hydroh^is iii butter. Protein hydroly.sis ] flays a prominent 
part ill the deterioration of butter in storage. It can be minimized byimprov- 
ing the quality of the cream . proper pasteurization, reduction of acidity, 
discarding of rii.^'ty cans, protection of cream and butter against contamina- 
tion with metals ami metallic salts, sanitary equipment, thorough washing 
of the butter, proper treatment of liners and wTappers, cleanliiless of pack- 
ing and printing equipment and guarding butter against exposure to high 
teraperatures in storage amf in transit, 

S20 - A Substitute for Rennet Extracted from the Berries of Soianum e/ea^/fo- 

fium. — See Nc. : ( s ->f this Kti - ru . 
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821 Sooty Moulds of Southern France. — .yKs.^uD, G., in tin Butuim dt la Smuu d,: 

Ptitholo'Jc vc^tiaU t/t’ Friinu', Vol. IV, Fui't 2, p. 95. Puris, 1917, 

The author gives the results of his observations on sooty moulds collect- 
ed by M . Mazade at Mougins (Alpes Maritimes), etc,, in March, 1915. 

On branches of olive attacked by Lecanium oleae were perithecia of 
Capnodium meridionale, already reported on various plants. 

Branches of fig heavily attacked by Ceroplasiies msci were covered 
with luiiiicTous perithecia of Ceratocarpra Caciorum ; the same fungus was 
also veiy' abundant on the branches and less commonly on the leaves of the 
orange tree. The latter plant was chiefly attacked by Lecanium hespen- 
dum with a few' Pulvinana camellicola. Up to the present the fungus had 
never been reported on the leaves. 

The perithecia of the tw'o species in question w'ere often accompanied by 
the pycnidia and elongated spermagonia found in the majority of the sooty 
moulds. 

This information shows that the sooty mould fungi are not in close re- 
lation with any particular species of plant or honeydew-producing insect. 

822 - Simple Solutions of Copper Sulphate against Vine Mildew. - camprfdw 

n\\LBARETTO, H., ill .InurtU- (kilo K. A(cadiW;a P A ^ricHufo at 7<tu!d, VoL AI. 
pp. I3‘i9- Turin, 

At Ponzano Mouferrato (province of Alexandria) the author carried 
out spranng experiments to compare the action and efficiency of Bordeaux 
mixture containing t % copper sulphate and i % lime with those of a 
simple solqjion of copper sulphate containing 250 gm. of sulphate jier 
hectolitre of water and made adhesive by the addition of 500 gm. of dex- 
trin previously dissolved in hot water. The results showed that simple 
2-5 °/oo solutions of copper sulphate are more efficient and act more rapidly 
than those of Bordeaux mixture. Nevertheless, even when dextrin is 
added to these simple solutions to make them more adhesive and to 
increase the duration of their action, this action decre^ises rapidly and a 
few days after spraying the rines have as low^ a resistance to adverse con- 
ditions and attacks of mildew as those treated with ordinary Bor<liaux 
mixture. 
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Simple 2 solutions can, theiefore, be used as a rajjid cure, but 
Bordeaux mixtures containing i % copper sulphate and i '’J, lime have 
a more lasting and more certain preventative action. 

From these results the author deducts the following practical rules : — 

Simple solutions are not to be recommended in the ordinary control 
of mildew because of the short duration of their action, which though 
ver>' effective immediately after spraying, weakens rapidly and disappears 
in a few days, leaving the vines unprotected. They should only be used 
in exceptional cases, especially for treating large vine-growyig areas when 
mildew appears suddenly and labour is lacking, as they rapidly check the 
attack. Once infection has been stopped by easy and economical S]uaying 
with a simple solution there is ample time to spray again with Bordeaux 
mixture, the application of which is slower and more ex]>ensive, the cura- 
tive action slower, but more lasting and capable of protecting the vine 
against subsequent attacks of the disease. 

823 - Patents for the Control of Diseases and Pasts of Plants. — see x... of 

th s Re: iiW. 

824 — Diseases and Pests of Sorghum in Kansas, U. S. A. — See .\n. 760 of this 

Reiai'. 

825 - Diseases of Parsnips in England.— corroN. a. D,,in K-yu’ . A,r£. 

/i 0)1 01 Miscillnui'uy. motion , 'So, i, ]iji. S-:i - ; lA'iidoi;. 

The attention of the Board of Agriculture and Fisheries was recently 
drawn to a disease of the roots of parsni]')S [Pastinaca saliva — Peucaia- 
mm sativum) well known to English fanners, as “ parsni].) canker ”, or 
‘']>aTsmp rust This disease does not appear to have been studied hitherto. 

The very serious loss in roots, especially in Worcestershire, and also 
in (Gloucestershire and Somersetshire, lead to a careful iiu'estigation. Twm 
\isits were paid to the district most affected (that of Kve^^ham, Worces- 
tershire). Besides field observ^ations, ex])eriments were made at Kew^ 
with diseased roots and infected soil from Evesham and Somersetshire. 
At the same time certain secondary diseases of the j’larsnip were noted, 
three of w’hich are new for Great Britain, and one of which ap])ears cap- 
able of causing serious damage. 

Parsnip canker, i. f., the decay of the upper part of the roots during 
late summer and autumn, is caused by a physiological phenomenon which 
cracks the outer skin, and not by invasion by a parasitic fungus. The 
cracks occur during growdh, especially when hea\'y rain follow's a period of 
drought ; the parts attacked are the periderm and the outer layers iff the 
cortex. The cracks* mainly horizontal round the upiier part of the root 
but also vertical, are from E, to 2 inches long, and expose the cortex. The 
resulting canker or decay is caused by the inability of the root to form a 
layer of wound cork. Although the outer cortical cells exposed to the air 
suberise and there are but few cell divisions, no definite phellogen is formed 
and the cracks are not protected as in the case of other fleshy roots. 
The protcclion is insufficient to keep out micro-inganisms, which probably 
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enter bv the inter-cellular spaces and cracks caused by drying and destroy 
the tissues of the root more or less rapidly. Although canker is more serious 
in some districts than others, it seems to occur everywhere as a result of 
the cracking of the root-skin. No specific microrganism has been isolated 

in connection with this decay. ■ i , ■ 

With respect to the conditions causing the formation of cracks, in- 
vestigations show that while these cracks are due to an unequal rate of 
"TOirdh of the tissues^ the inner tissues growing more rapidly than the 
outer ones— «nd are largely infiiienced by weather conditions, their 
fomation may be favoured by certain methods of culture, chiefly over- 
manurimg, neglect of liming and early sowing, whiah causes premature 
ripening!' The variety of parsnip grown may also be responsible for the 
appearracc of the disease, a high quality parsnip with bulky top, abundant 
flesh, and small core being very largely grown in the worst infected 
areas. 

As preventative trealinent it is advisable: — i) to avoiH ‘growing ]>ar- 
snips ill too rich a soil. 2) to sow late, 3) not to neglect liming, 4) to ajiply 
pota-li and salt to the soil to retard ripening. 5) to adopt a snitidjle rot ation, 
never growing paTsni])S two or tliree coiisecntive } ears on the same land. 

Besides canker, par>nips are attackc<l hy the following di^^eases: 

1) Ei'vsiphc Polyooni D. C,, a fnngns noeuring in large nnmbeTs in 
market gardens round Evesham and Wisbech, aaid eb'ewliere ; the attack 
is not sufficiently severe to call for special tieatiuent. 

2) Phylhwhora PastiniKae Rostr. ; a s]iecics nciy to Britain ; tile 
conidial form {Cyluidfospoyiuin Pdsliniiidc Lind.'; attacked ver\ severeh 
the foliage of a certain number of parsnijis in a market garden at Mickleton 
(Glos.). Although iieither the ascigerous nor m)nidial stage of Phyll. 
Pastinacac had been previously repnilcd in the con ntr\\^ there is little 
doubt that it occurs {re{pientlA^ but has been overlooked. It is also probable 

' that PhyU, Pastinacac is synonymous with PliylL Heraclci, a fnngns not 
uncommon in England on cow parsnip, Heracleitrn Sphondylium. Ihcre 
is no doubt that the parasite passed from the vnhl to the cultivated plant. 

3) Ramidaria Pastinacae Bubak, new to Great Britain, found on 
parMiip leaves generally in Worcfster-hitL'. but adso in (Eoneotershire 
and Cambridgesliire. It is jirobably ^])re:iti NvidGy <>v<.r England, but 
has been overlooked, In crowded g.iTchms and allotments the fungn> 
weakened the plants considerably, but in the open fields the damage was 
insignificant. 

4) Cevcosporvihi Pastinncac Karst., new to Great Biilain ; found 
on parsnip leaves elosely associated with Rayn}ilaria Pasiinacac. but much 
less cominoh than thi> fu^gu^, 

5) Plasmopara nivea Sehroei,, a species observed in large numbers 
on parsnip leaves near Wisbech at the end of September, IP17. In Oc- 
tober it w^as found on material froiu Ashford and Ha^lemere. and later 
signs of its ]^rescnee were noted in several other localitie- , In a garden 
near Wisbech where parsnips were grown between tree^ a cou'-irlerable 
amonrU of tli*- foli^.ge \v;w de-lroyerl bv thi'^ fungm^. 
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836 ' The Control of a Disease of the Japanese Medlar caused by Fusicfadium 

pirinum v^r Erhboiryae (i). — Savastano, i,., in the R, Siaztone 

mcoUufa c FrttUicoUura, Acifcale, Bollettino'iio. 33, pp. 2, Acireale, 1918. 

In 1917-18, the experiments with lime- sulphur mixture, begun in 
1916 to attempt to control the disease (called “ brusone " by the author) 
were continued. 

Summer sprayings were tried, with the object of controlling the di- 
sease in the branches, as well as 2 winter sprayings for the j)UTpose of i)ro- 
Ucting the medlars from the ])arasite. 

As the result of these experiments, the follow! ]ig method is advised 
for the treatment nl the disease : — 

1) ^>u miner s|)raying : in August, with 10-12 % lime-sulphur mixture, 
normal density 1.25; this spraying is only given when the disease is present 
in the branches. 

2) Winter sprayings. The first at the end of December or beginning 
r r Januar3g i. e., when the disca.5c begins to appear, and the second in Feb- 
iuary ; both ot i -■ %, normal density. 

Tile spray should be a])pHcd liberally so as to wash the vegetative 
parts recpiiring protection against the fungus. 

827 — Larch Canker {Dasyscypha Wilikommii) in Sweden. - s<-l xo. 771 

("if tllis /v’ti'U:, . 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

s:'- - The Value of the Coleofteron Cbilocorus bipusiulatus as a Destroyer of 

Scale Insects n-. — corn , j., in n.-r-.rr,) .h /n - ut i / Pi.o . /o.fi.n, ^ 

I\', PI. c, pp. P.in?^ 1917. 

Thr auth'ir collLCted notes < n’, i 1 c attack of thr ia' !> bird Chdocorns bipuS' 
fvldlus L. 'til tile "c.dr inject Clirysnuiphalus i/jV/vi»s/)cT;?m’ Morg., winch is 
brcotning ;! -erirus ]'r't in eastvin Pmveiice (Ui account <4 the swarius in 
which !t "cciirs, Jlis obr-ci v.uiuns d'‘ not .igree with tliose <»f Tiubvt. 
according to whoin'Js* hidylnid, ; n Algt^nia, attacks lu-arly all scale iivaets. 
e>]ieci;\ily ( iropiiisfi's yu\ii L. rd the fig tree, and is able to ]Uevenl A^pi- 
(iiolus hi'dcrac V.dlot tiom ruining the carob (ro]'s. 

The autli'-r first observed Chil<Xf>riis larvac and a'lults fee‘liiig •ui Chry- 
y>mphahts diciy\'ipt-n)ii a mandarin tree in a gaidea a Nice, as w^dl as 
<'11 a iieiLdil:>ourii]g orange tivc. In another garden near tile same sj'ecies 
wa^ fimnil <ni a clump of ro^e-bay the leaves of W’liich Weiv e< vered with 
th.o scale. Tile researeh included direct observation and lirceding of tlie 
invc'Ct. Direct observations couhl only l>e made during July and wore 
iKsiUri'tlly inia niipti’d. I hniiig th'S lime Chil. hipuslulafus was the ('uly 
eoecinellid (d)serviHl on the mandarin tree and eor.iinu.ed to live on it. 
Toxoplcia aurontu I'onsc, attem]Ued to invade the bush several times : 
Very '^lU'dl. ci.jonie'' od rlu' aplud f(umed at the extremities of the twigs. 

(iJSec Mny, luiS, Xo — (2)Si.r Apr., 1915, Xo>, 451 iml Match, 

191'', Np. 36^5 i?. Jtii'.c, iiiifi, Xo, 707; R. 1916, Nl'. 1140, R July, roij, No. 6 qi: 
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under the very young leaves which curved round tliem. These small co- 
lonies were destroyed as soon as they appeared, not one being able to establish 
itself on the tree under observation. The author was unable to catch the 
ladybird in the act of destroying the insect, but the relative abundance of 
Chilocorus on the bush and the absence of any other cocci nellid seem to 
leave no doubt that the destruction was due to this coleopteron. 

If this be correct it shows that the scale is not the food preferred by 
the ladybird, which only attacks Crysomphalus when its customary food 
is lacking. Nevertheless Chilocorus is not considered a large eater of aphids. 
On the other harnl thure were on the mandarin tree some specimens of 
Saisselia oleac Bern, in various stages of development, but none appeared 
to be attached. The same thing applies to some Pseitdococcus adonidum 
(I^.) Westw. whicli the author brought into contact with the ladybird, 
which seemed to ignore them. It was also noted that Ckrysomphalus 
multiplied actively on the mandarin tree and rose-bay under observation, 
especially on the bay. in spite oi the many ladybirds on them. 

The author placed four specimens of in a large tube and 

fed then with rose-bay leaves on which were Chrysomphalns, With the 
help of a magnifying glass it was easy to see how the ladybirds attacked 
the scale insects. They attack the edg<.“ of the shield, break it, and 
feed on the exposed body of the femahn Somo'times the Chilocorus s]>eci- 
men.s were not fed for two or three days. Under tlu-se conditions they 
were seen on one oecasiim to make vain attenprs to break tht; edge of the 
shield of large Ceroplastes sinensis Del Guereio, wliieh they would certainly 
not have touched had they not V>eon starving. On tire other hand, some 
weeks later, ynnng CeroplasU's mixed with Chrvsoniphalus wme contin- 
ually left untouched in spite of their thin shields. This also ha])pe]u-d 
in the case of young Ps. adonidum, but Asp. hcdcrac was found to be a Veiy 
a.cceptable food. 

The observations, started during the first fortnight of July, were still 
being continued during the beginning of l^ecember, when two of the lady 
birds died and the appetites of the two others decreased considerably. 
After the end of December they otrly received scale insects on ivy, and died 
in the middle of April, 

The direct observations and breeding tests therefore proved that, 
in the Nice district, Chil. hipnsldatus attacks Chrys. dictyospermi, which 
suffices to keep it in normal condition, but does not appear to be its normal 
food. Agriculturists cannot rely on Chil, hipustuUxtus for the efficient eem- 
trol of swarms of Chrvs. didyospermi, 

8 29 -The Toxicity to Insrctsoi Variaas'Or^inic Compounds. — St c A’- wo.. 

830 - Dysdereus scasseliatii n, sp., a Bug Observed on Cotton in Southern 
Italian Somaliland. — Dm. GuEkCio, (g, in L'A-irtcoliurn cohnioh-, W.tr xil, 
1st, Half-Year, Xo. i, pp. 5-20, 6 Figs. Florence, iijiS, 

A detailed morphological rlescription of the new species Dysdercus 
scass<^//ari’i(Hemiptera Heteroptera), collected on cotton in sontheni Italian 
Som'dihrnd by Dr, G, Sc.\ssF.],r,.\TT-SFOR 70 T,iNi, 
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Ijp to the present there has been no precise information as to the 
biology of the heraipteron. 

In some nymphs of this Dysdercus some unidentified forms of myceto- 
zoa have been found, as well as two diflferentbacteria not yet identified. No 
internal parasite was%und in the nymphs and adults examined. 

Together ^ith the nymphs were sent rare forms of large spiders, re- 
garding whose importance, according to the author, nothing definite can 
be said. 

S 3 t - Me^astigmus ha//ejfrer/7,a HymenopteroaLivingonthe Pistachio Tree 

andTurpentiae Tree, in Sicily. — de Stefani, t., in the Boiietuno a ^tudi edinfor- 

TTUizioni del R. Giardino coloniah di Palermo, VoL IV, Pt. 1-2, pp, 101-131 + 24 Figs 

Valenno, 191;. 

After reviewing the various insect and arachnid pests attacking the 
pistacchio tree (Pts^ffcia wa) and turpentine tree (P. Terebinthus, used not 
only a stock, but also for fertilising the pistachio) in Sicily, the author con- 
tines himself more particularly to the chalcid Me^dsiigmus ballestrerii Rond, 
isyn. Tro^ocarptes ballcsfreni Ron<l.j. 

Tire larva of this insect, called by the author “ verme dei frutti del 
])istacclu<) destroys the pistacchio seed. In 1916 more than 70% of the 
tnht were lost Ijy the action of M. ballestrerii in some plantations. 

The morphology of the insect is minutely described and infornuition 
nil its biology and habits given. The author believes its natural host to, 
be the tiirjieiitine tree, and that it has gradually ada])te(l itself to the pis- 
tachio. 

The best method of controlling M ..hallesirerii is to collect carefully 
and burn all infected jiistachio fruit cither on the plant or mi the. ground ; 
Mich fruit is easily recognisable. 

To ] ire vent contamination the same procedure should be applied to 
Uie fruit jof all turpentine trees in or near pistachio plantations. As the col- 
lection of the small turpentine fruit from the tree and the ground would 
he very difficult, the author recommends the destruction of the female in- 
llorescences in April and May as a quicker and more certain method. 

[ 831 - 831 ] 
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